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INTRODUCTORY. 


WASHrNGTON,  April  11, 1876. 

Sib  :  I  bave  the  honor  to  transmit  herewitli  my  report  on  mines  and 
mining  in  the  States  and  Territories  of  California,  Nevada,  Idalio,  Oregon, 
Montana,  Utah,  Colorado,  Wyoming,  New  Mexico,  and  Arizona,  for  the 
year  ending  December  31, 1875.  This  year  was  generally  a  prosperons 
one  for  the  gold  and  silver  mining  industry,  although  several  untoward 
events  diminished  the  product  of  bullion  in  comparison  with  what  might 
have  been  expected  from  a  perfectly  successful  season.  Chief  among 
these  were  the  disastrous  fire  at  Virginia  City,  Nev.,  in  October,  which 
destroyed  the  machinery  of  three  principal  mines  on  the  Comstock 
lode,  and  the  scarcity  of  water-supply  in  California,  affecting  both  tti© 
placer  and  hydraulic  mines,  and  also,  to  some  extent,  the  quartz-mines 
of  California,  many  of  which  are  dependent  apou  stamp-mills  run  by 
water-power.  The  scarcity  of  water  'did  not  however  amount  to  a 
a  dronght,  bat  rather  to  a  shortening  of  the  working  season,  an  effect 
which  was  aggiavated-^omewbat  by  the  extreme  cold  of  the  early  part 
of  the  year. 

From  the  best  attainable  authorities,  I  estimate  the  product  of  gold 
and  silver  in  the  United  States  for  the  year  1875  to  have  been  as  follows, 
in  United  States  coin  value : 

California $17, 753, 151. 

Nevada , 40,478,369 

Idaho 1, 750, 000 

Oregon  and  Washington 1, 246, 978 

Montana 3, 573, 600 

Utah 3, 137, 688 

Colorado 5, 302, 810 

New  Mesico 326, 000 

Arizona 750, 000 

All  other  sources 500, 000 


74,817,596 
The  authorities  upon  which  this  estimate  is  based  are  given  in  the 
respective  chapters  of  the  report,  and  in  the  appendix  will  be  found  a 
statement  of  the  product  of  former  years  compared  with  that  of  1875. 
■  The  most  striking  new  developments  of  the  year  were  thtrae  connected 
with  the  great  honawza  in  the  California,  Virginia  Consolidated,  and 
Ophir  Mines  on  the  Comstoek  lode.  Besides  these,  the  State  of  Neirada 
furnished  several  other  important  discoveries,  such  as  the  &07M»?ww  of  the 
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Northern  Belle  Mine,  in  Esmeralda  Coanty,  and  the  new,  large,  and  ricb 
ore-body  found  in  the  Eberhardt  and  Aurora  Mine,  in  White  Pine 
County,  at  the  greatest  depth  yet  attained  in  the  mines  of  Treasure  Hill. 
From  Inyo  County,  California,  the  discovery  of  rich  argentiferous  lead- 
ores  is  reported  in  the  New  Coeo  district.  It  is  afiQrmed  that  one  of  the 
mines  in  this  district  is  the  famous  "Gun-s-igh'.  lode,"  so  named  hecautie, 
according  to  a  legend  current  for  many  years  upon  the  Vaciilc  Coast,  it 
was  first  discovered  by  a  party  of  famishing  overland  emigrants,  who 
melted  silver  out  of  the  outcropping  ore  to  make  sights  for  their  rifles, 
but  who,  being  obliged  by  want  of  food  to  leave  the  pl-j3e  could  never 
find  it  afterward.  The  search  for  this  lost  loco  has  been  prosecuted  by 
many  a  prospector  duriog  the  last  twent"-3ve  year?,  and  it  may  be  con- 
fidently predicted  that  if  the  mine  now  declared  to  be  the  true  "Gun- 
sight"  should  fail  to  prove  "  fabulously  rich,"  its  identity  will  be  at  once 
denied,  and  the  zealous  pursuit  of  the  genuine,  original  deposit  will 
begin  ag'.in;  for  it  is  only  by  its  fabulous  richness  that  this  vein  will  ever 
be  recognized. 

The  San  Juan  region  in  Colorado  has  been  steadily  growing  in  impor- 
tance during  the  year,  and  is  evidently  destined  to  become  the  seat  of  an 
active  and  productive  silver-mining  industry,  including  smelting  aa  well 
as  amalgamating  worlis.    Some  of  the  districts  yield  gold. 

Of  improvements  in  the  metallurgy  of  the  West,  Iwonld  mention  par- 
ticularly, as  a  considerable  advance,  the  introduction  and  extended  use 
of  water-jackets  around  the  smelting-zone  of  lead-smelting  blast-fur- 
naces. This  is  specially  advantageous  in  Utah,  where  fire-proof  mate- 
rials are  of  indifferent  quality  and  very  costly.  The  jackets  are  usually 
of  cast-iron,  but  wrought-iron  ones  have  been  introduced  at  several 
works.  The  danger  of  explosions  caused  by  the  formation  of  steam  in 
the  closed  jackets  first  employed  has  led  to  the  construction  of  such  as 
are  partly  open  at  the  top.  There  is  undoubtedly  a  loss  of  heat  in  such 
appliances ;  but  it  cannot  possibly  be  bo  great,  in  lead-smelting  at  least, 
as  to  counterbalance  the  great  advantage  of  preserving  the  interior  lines 
of  the  furnace,  prolonging  the  campaign,  and  decreasing  the  serious 
it«m  of  cost  in  repairs.  With  the  view  of  diminishing  the  waste  of  heat, 
it  is  customary  to  run  the  water  through  tuyeres  and  jacket  just  fast 
enough  to  keep  it  almost  boiling.  Hence  thedanger  of  steam-explosions, 
which,  as  I  have  said,  is  obviated  by  using  jackets  not  tightly  closed. 

This  principle  of  cooling  by  means  of  water  the  surfaces  of  metallur- 
gical apparatus  exposed  to  the  highest  temperatures  is  one  of  the  most 
Important  in  modern  metallurgy.  It  is  destined  to  complete  the  revolu- 
tion in  that  art  which  the  Invention  of  the  Siemens  furnace  inaugurated. 
The  latter  invention  made  constant  high  temperatures  feasible  in  metal- 
lorgieal  practice;  but,  although  in  the  Siemens  furnace  the  heat  is 
concentrated  upon  its  work  and  measurably  directed  away  from  the 
furnace- walls,  yet  its  intensity  is  so  great  as  to  make  repairs  of  the  fur- 
nace frequently  necessary.    The  cooling  of  all  these  parts  and  of  the 
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hearth-walls  of  iron  blast-furnaces  with  water  is,  in  my  judgment,  almost 
certain  to  be  the  practice  of  the  future,  and  to  constitute  the  solution 
of  -what  has  been  called  the  problem  of  fire-proof  materials.  That  is 
to  say,  we  are  to  meet  the  high  tempo  ratnres  of  modern  metallurgy,  not 
by  inventing  new  and  even  refractory  materials,  but  by  effectively  cool- 
ing and  thus  preserving  the  apparatus  built  of  such  materials  as  we 
have. 

An  interesting  application  of  this  principle  has  been  made  by  Mr. 
Steita  at  the  Saint  Louis  Smelting  and  "Refining  Works,  in  the  cupella- 
tion  of  rich  lead  upon  an  iron  hearth,  kept  cool  with  water,  instead  of  a 
hearth  of  bone-ash,  according  to  the  immemorial  practice.  This  improve- 
ment offers  several  advantages.  Much  labor  is  saved  in  the  preparation 
of  cupels.  There  is  no  dangor  of  losing  the  charge  throngh  a  defective 
cupel,  or  by  unskillful  handling.  There  is  no  difficulty  about  drawing 
off  the  litharge.  Above  all,  there  is  no  chance  for  a  dishonest  workman 
to  steal  fine  silver,  for  the  silver  cannot  be  cupelled  on  the  iron  hearth 
to  perfect  fineness.  That  can  be  done  on  a  bone-ash  cupel  only,  the 
porous  material  of  which  absorbs  the  last  portion  of  the  litharge.  Hence 
the  argentiferous  lead  is  cupelled  with  successive  additions  of  lead  on 
the  English  plan,  until  the  fall  charge  is  on  the  iron  hearth  and  has 
reached  a  certain  degree  of  fineness.  This  is  then  removed  to  a  bone- 
ash  cupel,  and  refined  in  the  ordinary  manner,  the  superintendent  or 
other  trusty  overseer  being  present  throughout  this  final  operation. 
When  the  cupellation  is,  on  the  other  hand,  carried  on  upou  an  English 
bone-ash  hearth  throughout,  it  is  possible  for  the  workmen  at  any  time, 
in  the  absence  of  the  overseer,  or  by  the  connivance  of  a  corrupt  over- 
seer, to  allow  the  bath  to  become  fine,  abstract  a  portion  of  silver  from 
it,  and  then  resume  the  regular  addition  of  lead,  leaving  no  trace  of  the 
robbery.  The  stealing  half-refined  bullion  from  the  bath  on  the  iron 
cupel  is  an  operation  to  which  no  workman  is  tempted,  since  it  is  neatly 
impossible  to  dispose  of  such  material  without  detection,  almost  the  only 
buyers  of  it  being  parties  who  would  at  once  be  able  to  trace  and  willing 
to  report  the  theft.  Mr.  Steita's  very  useful  improvement  will  doubtless 
be  introduced,  sooner  or  later,  in  all  silver-reduction  wcrks,  unless  its 
continued  use  in  practice  should  develop  some  ( 


The  complete  and  interesting  system  of  metallurgical  processes  ad- 
ministered at  the  Eostou  and  Colorado  works,  in  Colorado,  is  tally 
described  and  illustrated  iu  the  present  report,  which  contains  also  prac- 
tical hints  of  importance  from  trustworthy  experts  concerning  methods 
and  apparatus  now  in  snceessful  use  in  the  West.  The  professional  gen- 
tlemen to  whom  I  am  indebted  for  these  chapters,  as  well  as  those-who 
have  contributed  to  the  statistical  and  descriptive  account  of  the  mines, 
are  named  in  connection  with  their  coutribntions  in  the  body  of  the 
report. 

In  view  of  the  circumstance  that  this  I'eport,  like  several  of  its  pred- 
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ecessors,  contains  a  number  of  chapters  which  have  appeared,  or  will 
appear,  as  papers  in  the  Tratsactions  of  the  American  Institute  of 
Mining  Engineers,  I  think  it  well  to  repeat  the  explanation  made  in  a 
previons  volnme,  that  the  authors  of  these  papers  prepared  them  at  my 
request  and  without  expense  to  the  Government,  on  condition  that 
they  should  be  free  to  lay  them  before  the  Institute  also,  as  a  special 
and  professional  public,  while  the  council  of  the  Institute,  in  which  the 
copyright  of  all  papers  is  Tested,  has  pursued  the  wise  and  liberal  policy 
of  permitting  their  free  publication  ibr  the  benefit  of  all  persons  inter- 
ested in  such  subjects. 

Since  this  report  is  the  lasc  which  I  shall  have  the  honor  to  submit 
to  the  Department,  I  take  this  opportunity  to  renew  my  thanks  to  the 
large  number  of  my  professional  colleagues  and  of  other  citizens  to 
whose  cordial  assistance  the  value  of  this  series  of  publications  is 
chiefly  due.  The  means  at  the  disposal  of  the  Commissiouet  would 
have  been  ludicrously  inadequate  to  his  work  without  such  co-opera- 
tion. Even  this  hearty  and  general  aid  has  not  I'ully  supplied  the  lack 
of  a  thoroughly  organized,  paid,  and  responsible  corps  of  reporters. 
But  I  think  it  may  be  said  that  no  public  documents  have  ever  been 
prepared  at  so  little  expense  which  contaiued  so  much  information  of 
practical  importance  to  the  Goveroraent  and  the  country.  I  am  justi- 
fied in  believing,  also,  that  these  reports  have  been  influential  in  pro- 
ducing and  advancing  improvements  in  mining  and  metallurgical  prac- 
tice by  which  much  money  has  been  saved  to  those  industries. 

My  sincere  acknowledgments  are  due  also  to  the  Treasury  Depart- 
ment, and  to  the  Director  of  the  Mint,  since  my  work  was  placed  under 
his  supervision,  for  the  enlightened  support  extended  to  me  in  the  exe- 
cution of  such  plans  as  the  means  at  disposal  permitted  me  to  form.  It 
is  not  without  regret  that  I  terminate  the  public  labors  represented  by 
these  eight  volumes.  I  trust  that  in  this  form,  or  a  better  one.  the 
work  may  be  resumed  by  other  and  abler  hands ;  and  I  shall  be  well 
content  to  have  contributed  something,  however  imperfect,  to  the  prog- 
ress and  prosperity  of  the  country  in  that  department  t-o  which,  by  pro- 
fession, I  am  attached. 

Very  respectfully,  your  obedient  servant, 

E.  W.  BAYMOND. 
P.  S.  Commissioner  of  Mining  Statistics. 

Hon.  Chas.  F.  Conant, 

Acting  Secretary  of  the  Treasury, 

Waskington,  D.  0. 
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CHAPTER   I. 


CALIFOENIA. 

Mr.  "W.  A.  Stidmore,  of  San  Francisco,  who  has  been  for  many  snc- 
cessive  .years  my  deputy  in  this  State,  has  manifested  this  year,  as  here- 
tofore, great  zeal  and  industry,  coupled  with  skiU  and  tact,  in  the  col- 
lection of  materials  for  ray  report.  His  efiforts  have  been  seconded  by 
the  friendly  co-operation  of  many  gentlemen,  whose  names  are  men- 
tioned with  due  credit  in  the  following  pages.  In  addition  to  the 
statements  of  thia  chapter,  some  industrial  and  commercial  statistics  of 
California  will  be  found  in  the  chapter  of  miscellaneous  statistics  at  the 
end  of  this  volume. 

The  product  of  bullion,  as  given  by  Mr.  Valentine,  superintendent  of 
Wells,  Fargo  &  Oo.'s  express,  was  as  follows : 

Gold  dust  and  bullion  by  express $14,842,010 

By  other  conveyance 1, 484,  VOl 

Silver  bullion  by  express 387, 768 

Ores  and  base  bullion  by  freight 1,031),  172 

Total,  {coin  value) 17,753,151 

Such  details  of  production  as  could  be  obtained  by  correspondence  or 
personal  inquiry  will  be  found  under  the  heads  of  the  respective  coun- 
ties.   The  water-supply  for  placer-mining  was  in  general  deficient. 

Of  new  metallurgical  processes  which  have  attracted  attention  dur- 
ing the  year  in  California  I  need  say  little  in  this  place.  The  most 
famous  is  the  Fryer  process,  which  has  been  passing  for  many  months 
through  experimental  stages  in  works  erected  for  the  purpose  near  Grass 
Valley.  Probably  much  has  been  claimed  for  this  method  by  enthusi- 
astic reporters,  which  would  not  be  seriously  expected  of  it  by  its  man- 
ager and  owners.  So  far  as  it  is  not  kept  secret.  It  embraces  simply 
roasting  and  amalgamation,  and  has  been  applied  chiefly  to  gold-ores. 
The  roasting  is  etfected  in  a  peculiar  water-jacketed  furnace  or  kiln, 
with  a  removable  bottom ;  the  amalgamation  takes  place  iu  a  cylinder,  or 
set  of  cylinders,  set  radial  to  the  axis  of  revolution,  like  the  spokes  of  a 
wheel.  It  is  said  also  that  a  heavy  die  or  loose  piston  slides  from  end 
to  end  of  the  cylinder  as  it  revolves,  thus  crushing  or  grinding,  as  well 
as  mixing,  the  pulp.  Reports  of  results  from  numerous  small  lots  of  ore 
tested  in  this  apparatus  have  been  extremely  favorable.  That  such  re- 
ports, however,  are  not  trustworthy  indications  of  the  working  value  of 
a  new  process  has  been  abundantly  shown.  In  the  first  place,  both  par- 
ties to  such  a  test  are  frequently  interested  in  a  favorable  result :  the 
ore-owner,  because  it  may  lend  new  value  to  some  hitherto  refractory 
and  unprofitable  material ;  the  process-owner,  because  it  may  enlarge  the 
field  of  his  operations.  They  may  be  sincere  -and  honest,  but  they  are 
sure  to  be  sanguine,  and  to  overlook  rather  than  take  pleasure  in  detect- 
ing slight  indications  of  trouble  or  loss.    In  the  second  place,  the  con- 
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ditious  of  sach  a  test  are  usually  overfaTorable  to  the  process.  ITo  ac- 
count is  taken  of  the  wear  of  machinery.  Ofteo  surplus  labor  aod  fuel 
are  employed,  and  always  greater  care  is  bestowed  than  would  be  the 
case  in  steady  running  on  a  large  scale.  The  results,  moreover,  are  com- 
pared with  "  the  ordinary  process,"  a  vague  term,  which  usually  means 
the  method  unsnceessfully  tried  on  similar  materials  previous  to  the 
test.  I  have  frankly  expressed,  as  an  individual,  in  another  place  my 
doubtB  of  the  advantages  claimed  for  tbe  Fryer  process — doubts  based 
upon  the  apparently  ineffective  and  costly  roasting-apparatus  and  upon 
the  apparently  unnecessary  devices  for  securing  a  "  close"  amalgamation, 
such  amalgamation  having  been  frequently  eftect«d  already  by  simpler 
arrangements,  and  having  usually  cost  more  than  its  admitted  advan- 
tages would  counterbalance.  The  test  of  experiment  is,  however,  the 
best ;  and  as  Mr.  Fryer  is  continuing  to  perfect  the  details  and  opera- 
tions of  his  works,  it  would  be  both  unnecessary  and  ungracious  to 
judge  him  in  this  report  upon  apriori  grounds. 

Another  process  which  is  said  to  have  attracted  much  notice  iu  Cali- 
fornia is  the  Mindeleff  process  for  treating  copper  ores.  The  process 
proper  deals  with  oxidized  ores  only;  but  the  inventor  purposes  to 
bring  out  also  a  special  roasting-furuace,  by  means  of  which  he  can 
suitably  prepare  sulphides.  The  reduction  is  to  be  effected  by  light 
hydrocarbon  procured  from  illuminating-gas,  by  means  of  which  tbe 
copper  will  be  reduced  to  the  metallic  state,  to  be  subsequently  extracted 
and  refined.  The  objections  to  the  plan  are  that  a  direct  smelting  of 
oxidized  ores  to  black  copper  would  be  cheaper  and  simpler;  that  the 
reduction  by  gas  would  include  the  oxide  Of  iron  as  well  as  of  copper, 
leaving  iron-sponge  in  the  ore,  which  would  greatly  complicate  the  sab- 
sequent  treatment ;  that  if  gas-reduction  were  practicable,  carbonic  ox- 
ide would  be  much  cheaper  and  probably  better  than  hydrocarbon ; 
and,  Anally,  that  the  process  offers  no  advantages  in  treating  very  poor 
and  sulphurous  ores,  which  is  the  chief  direction  in  which  improvements 
are  needed. 

QUICKSILVER. 

The  annual  report  for  1875  of  Mr.  J.  B,  Gandol,  superintendent  of  the 
Hew  Almaden  Quicksilver  Company,  presents  so  complete  a  view,  nob 
only  of  the  operations  of  the  company,  but  also  of  the  conditions  of 
quicksilver-mining  in  California,  the  nature  and  amount  of  expenses, 
and  the  course  of  the  market,  that  I  quote  it  and  the  tables  which  ac- 
company it  with  slight  condensation  only. 

The  net  receipts  for  the  period  named  were; 

From  sales  of  13,353  flasks  of  qnieksilver S661, 657  77 

From  advances  on  quicksilver  consigned 57.600  00 

From  interest  and  discounts  on  deposits  and  purcbaees 3,394  68 

From  rents  and  privileges.- - 20,241  44 

From  prolit  on  materials  sold 1,229  73 

From  woodlands,  profit  on  wood  cut . ., 2, 106  71 

746,230  31 
From,  credits  to  New  Yock  office  for  materials  and  supplies  purchased  east        2, 846  50 

Total  net  receipts 749,076  81 

Balance  cash  in  hands  of  tbe  manager  to  the  company's  credit,  December 
31,1874 15,364  99 

Total 764.441  80 

■Inolades  30  flaskg  lo^  by  fire  Is  Vli^aia.  Nev. 
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The  net  expenditateB  dnriog  the  year  were : 

For  materials  and  eapplies . |I34,699  S4 

Fnrmine  pay-rolls 324,577  21 

For  hacienda  pay-rolls 57, 181  23 

For  improvement  pay-rolls 25,051  76 

For  miscellaneous  ospenses  and  taxes 36,539  65 

For  miscellaneous  property 4,700  84 

For  woodlands .- 1,569  14 

Total  espenditnres 574,309  07 

Foe  remittances  to  New  York  ofQce,  includiDg  premiums  on  exchaoge.-..     135,  G75  00 

Total  dislmrsements 709,984  07 

Balance  cash  in  hands  of  manner  to  the  company's  credit  December  31, 

1875 54,457  73 

Tot*l 7H4,441  80 

Compared  with  last  year,  thenet  receipts,  8749,076  81,  exhibit  adecrease  of  S1S1,966.99; 
the  net  expenditures,  including  remittances  to  Now  York,  au  increase  ofS7,lG3,78; 
and  the  sales  of  quicksilver  reported  were  13,353  flasks,  of  76^  pounds  each,  netting 
$661,657.77,  against  $815,3-^0.72  for  9,475  flasks  sold  in  1874. 

The  qnioksilver  on  hand  December  31,  1875,  exhibits  a  decrease  of  $63,270,  the  ore, 
an  increase  of  $20,098.60;  materials  and  supplies,  an  increase  of  $14,374.81;  cash,  an 
increase  of  $^9,092.74 ;  a  total  net  increase  of  assets  to  the  auionnt  of  $10,296.15. 

The  improvements  made  at  the  mines  and  furnaces  were  on  au  extensive  scale,  and 
of  a  eharaoter  to  add  largely  to  the  productive  capacity  of  the  works,  A  new  engine, 
16  by  3D,  was  erected  at  the  Randol  shaft,  the  iron-clad  fnrnacc  mentioned  in  the  last 
report  was  completed  with  condensers,  roofs,  &c.,  and  started  in  operation  at  a  total 
cost  of  $19,727.39.  No.  5  fnrnaoo  was  altered  to  roast  tierras  without  the  expense 
and  delay  of  making  them  into  adobes,  the  plans  were  prepared  for  a  new  furnace 
for  the  same  object,  with  a  daily  capacity  of  30  tons,  and  the  condensers  for  tbe  same 
were  partly  built;  work  was  commenced  on  an  iron-clad  furnace,  the  duplicate  in 
every  respect  of  the  one  now  working  so  encocesfnlly,  and  new  condensers  were  added 
to  the  several  old  furnaces,  which  were  also  improved  by  tbe  prolongation  of  flues,  in- 
oroasing  height  of  cbimney~sbaft,  &c.  Anew  boarding-house  was  built  at  tbe  haci- 
enda, to  replace  one  destroyed  hy  an  incendiary  fire,  and  the  nninber  of  tanks,  reser- 
voirs, flumes,  hose,  and  pipes,  for  protection  against  fire,  were  increased  and  made 
more  efficient.  The  ^gregate  of  these  eipenditares  for  the  current  year  were  $52,- 
650.56,  showing  an  increase  of  $7,331,58  over  1874. 

The  following  is  a  statement  of  the  amounts  expended  on  the  several  works ; 


Hoisting-engine,  pumping-gear,  foundations,  &c.. $10,  894  32 

Sheds  over  planillaa  at  Day  tunnel  and  Deep  Gulch  tunnel  and  house  on 

hill.. 1,504  56 

Eoads 726  79 

13. 125  67 

FOR  THB  IIACIBNDA. 

Iron-clad  furnace.  No.  7 $15,419  65 

Iron-clad  famuee.  No.  9 303  49 

Tierrasfornace,  No.  8 1,902  61 

Altering  No.  5  to  tierras  furnace r. 3, 176  77 

"Wooden  condensers,  No.  5 1,  573  05 

Brick  condeaseie.  No.  5 1,H31  54 

Elevating  chimney.  No.  5 678  07 

Brick  tower  and  flnuie,  Nos.  land  2 1,8.^0  97 

Wooden  condensers,  No.  1 .-* 6(55  70 

Iron  condenBOrs,  No.  6 1,737  26 

Prolongation  of  flues,  Nos.  3,  4,  and  6 2,969  87 

Adobe  store- honsB 69J  70 

Coal-sheds 126  31 

Koofing,  ore,  and  tierras  chntes 357  30 

Tanks,  flumes,  hose,  and  pipe 2,755  14 

Boarding-house , 3,515  46 

Total 39,534  89 
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The  total  earnings  and  expenses  of  the  mines  for  1875  were  as  follows: 


From  13,648  flasks  of  quicksilver,  the  prodnction  of  1575 8(i80,567  37 

Of  this  quantity— 

11,563  flasks  were  sold  at  cnrrent  matket  rates,  netting 586,937  37 

1, 894  flasks  are  consigned  to  Thomaa  Bell,  esq.,  upon  which 

Advances  Lave  been  had $57,600  00 

And  it  is  estimated  that  the  amount  realized  over  a^l- 

vaneeawHlbe 26,685  00 

84,585  00 

171  flasks  are  on  liand  at  the  hacienda,  estimated  value 7,695  W) 

30  flasks  were  destroyed  by  fire  at  Virginia  City,  October  26,  1875, 

and  are  credited,  estimated  value 1,1350  00 

13,649  flasks 680,567  37 

Ore-account  increased 20,098  60 

Rents  ^d  privileges - -. ...  30,241  44 

Miscellaneous  sources .. - -- - 5, 101  96 

Total  net  earuings 726,069  37 


Hacienda  pay-rolls 57,181  23 

Mine  pay-rolls ■ 324,577  21 

Miscellaneous  expenses,  including  tases 26,530  65 

Miscdlaueons  property 4,700  84 

Materials  and  supplies  consumed  for  current  use  of  mines  and 
furnaces 92,715  63 

505,714  56 

Leaving  net  earnings,  1875 220,354  81 

Deduct  for  difference  between  estimated  value  of  1,7G0  flasks 

on  hand  December  31,  1874,  and  amount  realized 23, 929  60 

ForSOflasks  destroyed  by  fire 1,650  00 

24,579  60 

Balance  to  credit  income  account  1875 195,775  21 

Compared  with  1874,  the  prodaetion  of  qnicksllvet  exhibits  an  increase  of  50  pec 
cent.;  in  the  quantity  sold  of  this  year's  product,  an  increase  of  75  per  cent,,  and  the 
amount  ou  hand  December  31,  2,055  fla^sks,  an  increase  of  295  flasks. 

The  net  value  of  the  quicksilver  product  of  1874,  after  deducting  for  overestimated 
value  of  quantity  in  hand  at  close  of  that  year,  averaged  S£ffi.80i  per  flask,  and  de- 
ducting from  the  expenses  the  increase  in  ore-acconnt  and  amounts  to  credit  of 
rents  and  miscellaneous  sources,  its  cost  was  $43,85  per  flask.  The  prodact  of  1875 
shows  a  net  value  of  $49,864  per  flask,  with  a  cost  of  $33.72  per  flask;  this  exhibits  a 
decline  in  net  value  of  $48.94i  per  flask,  or  50  per  cent.,  accompanied  by  a  decreased 
cost  of  $10.13  per  flask.  The  course  of  prices  for  quicksilver  was  rapidly  downward 
for  the  first  quarter  of  1875,  and  low  prices  were  current  for  the  remainder  of  the  year. 
The  appendwl  statement  gives  the  highest  and  lowest  prices  per  pound  in  San  Fran- 
cisco, as  shown  by  onr  sales  accounts  for  the  several  months  of  the  year,  and  table 
No,  1  of  this  report  shows  changes  of  prices  in  London  and  New  York  for  the  same 

Higbeat.  LoweaC. 

January $1  55  $1  55 

February 1  40  1  40 

March 1  tiO  0  70 

April 0  70  0  65 

May 0  65  0  65 

June '. 0  70  0  65 

July 0  70  0  70 

August 0  70  0  70 

September 0  75  0  65 

October 0  85  0  JO 

November 0  70  0  65 

Secembei 0  70  0  624 
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Opening,  $1.55  per  pouod,  equal  to  SllS.GTi  per  flask. 
Closing,  8i'>''-i  per  pouod,  eqaal  to  $47.81  per  flaak. 
Eaoge,  80.'Ja^  per  ponnd,  equal  to  $70.7B  per  flask. 

On  the  Gompauy's  product  for  the  year,  lJ,tS48  flasks,  the  difference  in  price  la  oqual 
to  $365,733.49. 
Tlie  eanses  for  the  great  decline  in  value  are  to  bo  foniid  In  the  exceptionally  high 

5 rices  ruling  in  1873  and  1874,  which  etiwulated  the  worting,  and  increased  the  pro- 
notion  of  DiinL*s  at  that  time  in  operation,  and  led  to  the  discovery,  opening,  and  de- 
veloping of  many  new  mines  throughout  this  State. 

The  aggregate  prodnction  of  the  quiekBilver-mines  in  California  for  1675  is  esti- 
mated at  53,000  flaaks,  against  34,000  flaska  for  1874.  The  increased  number  of  sellers, 
and  consequent  active  competition,  favored  and  accelerated  the  fall  in  price,  which  it 
is  to  be  hoped  has  now  touched  the  lowest  point.  Many  of  the  new  mines  have  dis- 
continued operations,  finding  no  profit  in  prevailing  prices,  and  it  is  believed  that  the 
small  producers,  taught  by  the  experience  of  the  past  year,  will  be  less  eager  to  force 
the  sale  of  an  article  that  does  not  deteriorate  with  a^e,  and  for  which  a  demand  at 
paying  rates  is  certain  to  arise.  While  prices  werejfallinR,  it  was  impossible  to  make 
sales,  except  in  small  lots;  thus  our  share  of  sales  for  the  first  quarter  of  the  year  were 
only  1,191  flasks,  or  609  flasks  less  than  thenumber  carried  over  from  1874,  and  therefore 
the  product  of  1875  only  found  a  market  when  prices  were  low.  For  tho  last  quarter  of 
the  year  the  company's  share  of  the  sales  reported  was4,G54  flasks,  and  on  the  31i^t  De- 
cember  the  total  quantity  of  quicksilver  held  by  Mr.  Bell,  at  home  and  abroad,  for 
joint  account,  was  2,907  flasks,  against  2,816  flaska  at  the  same  time  last  year.  During 
the  past  year  the  exports  to  China  were  18,100  flasks,  i^ainst  1,300  for  1874,  and  were 
GS^Vir  per  cent,  of  tho  total  exports  reported  by  sea.  As  quicksilver  is  used  by  the 
Chinese  almost  eiEolusively  for  the  manufacture  of  vermilion,  of  which  their  make 
commands  the  highest  price  and  largest  sale  throughout  the  world,  on  account  of  its 
superior  quality  and  rich  nnd  durable  color,  it  may  bo  that  the  selection  of  an  intelli- 
gent chemist  for  a  thorough  and  exhaustive  stndy  of  their  method  of  manufacturing 
it  wonld  enable  the  company  to  establish  improved  works  for  the  making  of  vermil- 
ion at  the  hacienda,  employing  Chinese  labor.  The  duty  on  quicksilver  having  boon 
removed,  and  that  of  25  per  cent,  left  on  vermilion,  the  question  of  thus  converting 
a  portion  of  the  quicksilver  product  is  worthy  of  attention  at  the  present  time. 

It  appears  from  the  official  reports  of  the  Idria  qnicfcsilver-mine,  in  Krain,  Austria, 
tbat  for  the  rears  1870, 1371,  and  1872  there  was  an  average  annual  manufacture  at 
that  mine  of  56  tons  of  quicksilver,  or  1 ,464  flasks  of  76J  pounds  each,  and  S^^Jf  tons 
of  sulphur  into  SG-AV^r  tons  of  vermilion,  which,  in  coihparison  with  the  year  1869, 
was  an  average  decrease  in  the  annual  production  of  31  tons  of  vermilion.  The 
cause  for  this  flecreased  prodnction  issMd  to  lie  in  the  steady  rise  in  the  price  of  quick- 
silver during  the  three  years  named  above,  As  quicksilver  has  rapidly  declined  in 
price  duriug  the  past  year,  it  is  very  probable  that  their  production  of  vermilion  wiU 
be  increased,  the^  evidently  finding  it  more  profitable  wlien  prices  are  low  to  market 
their  quicksilver  in  the  form  of  vermilion. 

The  ores  iirodnced  at  the  New  Almaden  mines  in  1875  were  116,048 
cargas,*  equat  to  17,407 j^^p  tons  of  cleaned  ore  of  all  qualities. 

Of  this  quantity  there  were  produced : 

Cai^as. 

Ores  from  the  Old  Mine 13,237 

Ores  from  the  San  Francisco 6, 384J 

Ores  from  the  Cora  Blanca 6, 262 

Ores  from  the  Enriqueta,  &c 534^ 

Tierras  from  the  mines 67,  761 

Tierras  from  the  damps 7,910 

Teriero  from  the  dumps 13, 050 


Total 116,048 

The  cleaned  mine  ore  and  mine  tierras  are  estimated  to  be  about  one- 
fifth  of  the  total  quantity  of  stuff  brought  to  tho  surface;  therefore, 
the  expenses  attending  their  produetiou  include  the  extraction  and  re- 
moval of  a  much  larger  quantity  of  waste  vein-matter,  which  has  to  be 
examined  and  passed  over  the  planillas  or  cleaning-floors,  and  the  rock 
e,  ready  for  the  furnaces,  weighing  300 
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mined  in  the  dead-work  of  siuking  shafts,  running  drifts,  &c.,  is  also 
all  brought  to  the  surface,  the  ground  in  all  cases,  where  it  is  required, 
being  well  timbered  and  carefully  looked  after. 

The  following  statement  gives  the  expenditures  for  labor,  as  shown 
by  mine  pay-rolls,  for  the  year  1875 : 

Miners  for  ore  by  the  carga $137, 587  61 

Cleaning  ore  by  the  carga 33, 811  69 

Terrero  ore  by  the  carga 18, 335  01 

Tierras  ore  by  the  carga 11,284  90 

Transportation  by  wagons  by  the  carga 4, 149  89 

Yardage  by  contract  and  rock-drills  75, 872  00 

Timbermen  and  miners  by  the  day 15, 736  24 

Tramming 27, 322  31 

Skilled  labor  and  laborers 16,125  56 

Foremen 4,352  00 

Total 324,577  21 

Compared  with  the  preceding  year,  these  pay-rolls  exhibit  a  decrease 
of  $4,435.26;  the  amount  for  yardage,  as  in  previous  years,  inclades 
powder,  fuse,  and  candles  furnished  by  contractors  and  paid  for  as 
labor.  The  average  cost  for  mining  and  cleaning  ore  was  $5.73  per 
carga,  or  $1.15  per  carga  less  than  in  1874,  and  the  cost  of  terrero  and 
tierras,  as  compared  with  the  same  year,  shows  a  decrease  respectively 
of  20  cents  and  7  cents  per  carga. 

The  Dumber  of  men  engajjed  iu  the  work  of  the  mioes  during  1875  were  eqoal  to 
an  average  daily  force  of  457,  and  ao  average  of  75  were  employed  at  the  Hutienda, 
makiog  a  total  of  532  men.  Of  the  number  at  the  mines,  50  mere  Chinamen,  of  whom 
but  few  were  employed  at  the  HaiCienda,  as  white  labor  could  be  used  to  bettor  odvaiQ' 
tage  OD  furuace-work,  &d. 

The  outside  mines,  other  than  the  San  Fraucisco  and  Cora  Blanca,  gave  bat  little 
ore,  534|  cargaa  beingtheir  prodact.  Work  was  discontinued  at  the  EuriqUBta  mine 
at  the  end  of  March,  the  price  of  quicksilver  not  eacouraging  further  prospecting  at 
a  point  BO  remoto  from  our  general  work. 

For  the  Hacienda  {reduction- works)  pay-rolls  the  expenditures  were 
$57,181.23,  as  follows : 

General $33,609  33 

Adobes 3,991  21 

Furnaces 15, 821  94 

Railroad 3,758  75 

Total 57, 181  23 

The  general  expenses  named  above  embrace  a  large  amonnt  of  work 
done  for  account  of  the  mines,  and  the  railroad  (barges  are  for  the 
transportation  of  ore,  tierras,  &e.,  from  the  mines. 

Six  fnrnaces  were  in  operation  from  January  to  March,  when  the  oontinuouB  furnace 
was  put  in  use,  making  aeven  furnaces  running  for  the  remainder  of  the  year,  except- 
ing stops  for  repairs  and  alterations. 

The  fumace-retams  for  1875  give  the  following  result : 

Number  of  fumaoesin  operation . .  7 

Number  of  charges*  made 301 

Nnmberof  tons  mine-ore  maBted..,.. 3,9185SSJV 

Number  of  tons  terrero-ore  roasted. 2, 199^888 

"For  the  purpose  of  making  comparison  with  fu mace-charges  of  former  years,  the 
qnantity  of  ore  treated  in  thn  contiDUOUs  furnace  is  reckoned  in  this  nnmbcr  aa  equal 
to  36  average  charges  of  No.  6. 
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Number  o(  tone  tierraa-ore  roasted S,  J-S^^'iRr 

Huniber  of  tone  total  ore  roasted IS,  fi53jifti 

Cost  of  fnel*  per  ton  roiwted SLT'-ft't 

Cost  of  labor  per  ton  roasted fl.OlA'V 

Cost  of  labor  and  fuel  per  ton  roasted $d,73rtV 

Nnniber  of  flasks  of  qnicksilver  produced  from  miue-ora 9.934 

NnmboT  of  flisks  of  quiokBilver  produoed  from  terrero-ore 1, 150 

Nomber  of  flasks  of  quicksilver  produoed  from  tierras-ore 3,  467 

Nnmber  of  flasks  oX'  quicksilver  produced,  total 13,541 

Average  yield  of  quicksilver  per  tou  of  mine-ore — 9.638  per  cent l^'-^-^ih  pounds. 

Average  yield  of  quicksilver  per  ton  of  terrero— 2per  cent 40       pounds. 

Average  yield  of  quicksilver  per  ton  of  tierras — 1  per  ceat 30       pounds. 

Average  yield  of  quicksilver  per  ton  of  all — S.ti'i  per  cent 66^jjj  pounds. 

Average  yield  of  quicksilver  per  ton  for  mine-ore  and  terrero — G,92  per 

cent 138^ponnds. 


Compared  with  1374,  the  above  resulta  show  an 

Quantity  o£  mine-ore  roasted.. 

Quantity  of  tierras-ore  roasted 


Total  ii 


The  furnace  percentage  for  all  ores  worked,  3,33,  was  a  gain  of  ^^  per  cent.,  and  i 
mine-ore  and  terrero  together  eshibit  a  gain  of  3.63  per  cent,  over  1874.  The  . 
create  in  percentage  and  amount  of  ore  worked  is  largely  due  to  the  sncceasfiil  opera- 
tion of  the  Gontinnons  furnace,  No.  7,t  of  which  the  record,  as  well  as  the  quantity  of 
ore  prod  need  and  roasted  monthly,  with  percenCa^i»,  &c.,  is  shown  in  tables  Nos.  5,  6, 
and  7  annesed  to  this  report,  to  which  reference  is  mnde,  as  also  to  tables  Nus.  7, 8, 
and  9,  which  present  the  comparative  cost  per  ton,  &c.,  in  the  old  and  new  furnaces 
for  the  year's  work.  Of  the  total  fnrnace-prodiiot— 13,541  flasks — theold  furnaces,  Bit 
in  nnmber,  gave  5,829  flasks,  and  the  new  eontinuons  furnace.  No.  7,  gave  7,713  flasks, 
the  latter  running  only  ten  months.  The  averse  cost  per  flask  made  in  No.  7  was 
65  cents,  and  per  ton  of  ore  worked  It  was  fit.69  for  furnace  labor  and  fuel.  No.  6,  the 
largest  and  best  working  furnace  of  the  old  style,  prodnoed  3,806  flanks,  at  an  average 
cost  for  fomace  labor  and  fnel  of  i^-i.^i  per  flask  and  $3.13  per  ton  of  ores  worked, 
while  No.  4,  a  fair  representative  of  the  other  live  furnaces,  produced  618  flasks,  at  au 
average  cost  per  flusk  of  $9.18  and  $.^.44  per  ton  of  ores.  This  last-named  furnace  was 
employed  for  the  first  quarter  of  the  year  on  mine-ore  and  terrero,  with  the  required 
quantity  of  adobea  (lierraa)  to  make  the  necessaiy  flues  in  the  fnmace  for  the  free  pas- 
sive of  the  flame  and  fumes ;  the  best  results  obtained  were  in  Jantiary,  at  a,  cost  of 
93.10  per  ton  of  material  treated.  No.  6  lurnace  was  en);aged  on  mioe-ore  with  adobes 
for  flues  in  January  aud  February,  at  a  cost  of  $2.^  and  $3.04  per  ton  of  stuff  worked. 
The  most  favorable  retoros  of  the  operations  of  the  old-style  furnace  for  the  year, 
compared  with  the  average  of  No.  7,  t;ives  au  advanti^e  for  the  latter  of  $1-41  per  toti 
over  No.  4,  36  cents  per  ton  over  No.  6,  iu  aiTdition  to  a  better  percentage  return. 

The  erection  of  a  second  iron-clad  furnace  of  the  same  class  and  capacity  of  No.  7 
has  been  commenced,  and  it  will  be  completed  in  March  nest.  With  the  two  continu- 
ous furnaces  19  tons  of  mine-ore  can  be  properly  treated  per  day  of  34  hours,  and  as 
the  cost  for  labor  for  the  double  quantity  roasted  will  be  increased  only  50  per  cent., 
the  average  costperton  worked  will  then  be  $1.44,  or  35  cents  less  than  the  present  cost. 
A  trial-furnace  for  continuous  treatment  of  tierrasas  they  comefromthescreens,  with- 
out working  iuto  adobes  or  stamping,  has  been  completctl  and  pnt  in  snccessful  oper- 
ation, roasting  10  tons  per  day,  or  ;iOO  tons  per  month,  while  not  more  than  120  tons  of 
adobes  could  be  roasted  in  the  furnace  monthly  previous  to  the  change  made  by  which 
No.  5  furnace  was  altered  into  the  trial-furnace.  A  large  double  furnace  on  the  same 
principle,  with  a  capacity  of  30  tons  daily,  is  now  under  way,  and  the  two  will  give 
ns  a  lou^-desired  improvement  in  the  handling  and  roasting  of  low-grade  ores. 

The  three  new  furnaces  will  enable  us  to  treat  twice  the  quantity  of  ores  roasted  in 
1875,  or  30,000  tons ;  and  ns  it  is  estimated  that  the  qoaiitity  of  tierraa  in  the  old  work- 
ings of  the  mines  and  on  the  dumps  is  about  150,000  tons,  there  will  be  no  difficulty 
in  Iteeping  all  the  furnaces  running  on  full  time,  for  which  object  it  will  be  necessary 
to  make  adobes  for  the  five  furnaces  of  the  old  style, 

'  To  the  actual  quantity  of  wood  consumed  15  per  cent,  is  added  to  cover  waste,  de- 
preciation, &c.,  and  is  included  in  this  cost. 

t  Built  aft«r  the  pl^m  of  a  furnace  erected  at  the  Eoyal  Imperial  Quicksilver  Mine  of 
Idria,  Anstria,  in  1871,  by  Herr  Adolf  Exeli,  principal  mining  manager,  with  modifica- 
tions and  improvements  suggested  by  the  experiences  of  New  Almsiden. 
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Table  No.  10  appended  to  tbis  report  shows  the  cost  of  tierras,  thnir  transportation, 
makiDK  into  adoli«s,  »nd  roasting  la  the  old  fbmaoes,  to  £iver.igo  $6  per  ton,  treated. 
With  quicksilver  at  60  cents  per  poand,  the  profit  is  equal  to  the  cost.  In  the  new 
tieiras-f urn  aces  it  is  estimated,  hased  on  the  worlcing  of  the  trial-furnace,  that  the 
cost  per  ton  treated  will  not  esceed  $3.42,  iuelodiug  coat  of  tierras,  transportation,  fuel, 
Libor,  &c. 

In  addition  to  the  quicksilver  produced  by  the  furnaces,  13,541  flaeka,  the  sluicings 
of  old  mortar,  lutings  of  condeuser-dooi^  dirt,  &,c.,  gave  107  flasks,  making  a  total  of 
l:!.(>48  flasks. 

For  this  the  costs  were  as  follows ; 

Hacienda  pay-rolla 857,181  23 

Mine  pay-TOlla 324,577  21 

S3R1.758  44 

Materials  and  supplies - 92,715  63 

Miac^llaneous 31,240  49 

505, 714  56 
From  which  ia  to  Y)e  deducted  : 

IncreaBB  in  quantity  of  ores  on  hand  at  the  furoacos 820,093  60 

Kcceipts  from  rentals  and  miscellaneous 25,403  40 

45,503  00 

Net  cost 460,312  56 

or  833:72  per  flask,  against  $43.85  for  like  items  in  1874,  a  decrease  of  JIO.  13  per  flask. 

Thefuraaoe-records  show  that  in  the  22-ft  years,  cooritingfrom  July  1,1850,  to  December 
31,  1874,  but  omiUinK  the  period  from  October  30,  1858,  to  Jannary  31,  1861,  2^  years, 
when  the  New  Alinadoa  mines  were  eluaed  throngh  litigation,  the  production  of  qntck- 
Hilvcr  from  ores  mined  on  the  company's  property  haa  been  a  total  of  592,805  flasks ; 
ad,:iug  the  product  of  1875, 13,648  flasks,  the  aggregate  ia  606.453  flasks  of  76J  pounds 
each,  or  46,393,652}  pounds  of  quicksilver.  The  details  of  this  furnace-work  will  be 
found  in  table  No.  11. 

At  the  ooniraencement  of  1876,  the  mine  may  be  said  to  enter  on  a  new  career  of 
prosperity,  so  far  as  the  prospectus  of  an  increased  production  of  oroand  an  improved 
method  of  treating  it  in  larger  quantities  at  a  lessened  expense  is  considered.  The 
questioB  of  price  is  one  of  demand  aod  supply  that  time  will  regulate,  undoubtedly 
to  the  advantage  and  profit  of  the  wines  that  continue  in  operation,  and  maintain 
their  connections  with  consumers  at  home  and  abroad. 

From  tLe  tablea  appended  to  Mr,  Eandol's  report,  I  select  the  fol- 
io wiug: 

Fluciuatiotis  ia  price  of  quicltsilver  during  the  year  1875. 
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Materials  iaoliido  fuel,  oil,  lights,  rails,  air-pipe,  Bteel,  esplosivea,  esplodera,  tim- 
Ijer,  &o. 


Monlhs. 

1 

s 

1 

1 

1 

i 

§ 

i 

I 

1 

Total. 

1 

11 

■i 
1 

Febraarj- 

J  710 

i 

3  813 

fS 

3.8efj 

1150 
900 

1.^3^ 

11 

5,397! 

7,7031 

111 

9.383' 
1^697 
8,181) 
e.75liS 
8.81li 

l;;g  I:S 

i;3;o     1.300 

ill  'i 

l!  331        l]  400 

705 
1,088 

liioo 

5 

7 

BOO 
1,^ 
1,095 
1,050 

1;S 
IS 

1.70O 

Toials 

ofl  I  IJ 

ne65j 

63,900; 

103.687i 

15,553           300 

13,541 

107 

13,fi48 

ITora.— Fei^rutage  of  all  redacod  including  BluiclQgs,  wU9  3.35. 

The  following  table,  compiled  from  three  given  by  Mr.  Eandol,  ex- 
hibits the  eompantive  efB-'iency  and  economy  of  these  furnaces.  Of 
these,  So  b  is  provided  with  Fiedler  condensers  and  a  Boot  blower,  rs 
described  below,  and  No  7  is  the  new  continnous  furnace,  to  which 
reference  is  ilso  made  below.  It  should  be  remembered  that  Ko.  7 
WIS  running  but  ten  months,  having  started  in  March.  Its  superiority 
18  apparent 
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ConywraHtie  sinlcmeni  of  lie  class  and  quantity  of  orm  fturned  in  fwrnaeea  J^os.  4, 6,  and  7 
daring  ike  year  ISJH,  with  the  percentages  and  namber  of  flaaka  prod-ueed,  the  cost  of  labor 
and  fuel,  also  ike  coat  jier  flank  produced  and  per  Um  of  ore  worked. 
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The  following  is  a  statement  in  detail  of  tlie  working  of  tlie 
clad"  furnace,  No.  7  : 
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44,450  adobes,  19  ponnda  eacli=533,400  ponnds,  or  866^^33  tons,  of  tierraB. 

SO  per  1,000  aOobos., 


Tiercas,  tost  at  mine  

.-.■.■.:■.  "gs:; 

Idbor,  charging,  Uring,  uid  discharging 

1  UO  per 

T.W».,.„«11««,. 

6  00  per 

<5  94  pec  1,000  ndabes. 
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Daring  the  year  18T5  the  folloTring  principal  improvementa  and  alterations  were 
made  at  the  Hacienda : 

A  new  tsiuk,  32  foet  long,  10  feet  wide,  and  9  feot  high,  waa  erected  300  feet  above 
the  level  of  tbe  farDace-yiitj,  and  connected  with  a  tanlc  of  the  same  dimenSioaa,  situ- 
ated at  the  same  boicbt,  built  previously  for  the  purpose  of  supplying  with  water  the 
compressors  of  the  bottom  tunnel,  both  together  Goutaining  abont  36,000  gallons  of 
water.  A  5-iuoh  pipe  leads  from  these  tanks  toward  the  furnace-yard,  and  is  coiinectei) 
with  branch  pipes  which  supply  eight  hydrants  diatribnted  tbrongb  the  yard,  and  nbich 
promise  a  complete  insurance  against  any  matenal  damikge  by  tire,  on  the  northwest 
side  of  the  Alamitoa  Creek. 

A  round  tank  13  feet  in  diameter  waa  adiied  to  the  already  existing  water-works 
on  the  uortheiist  side  of  the  creek ;  350  feet  of  oarboliaed  hose  is  kept  in  readiness  for 
any  emergency,  and  the  many  rooft  and  sheds,  ill  constructed  of  wood,  and  scattered 
over  the  yard,  to  which  additions  ore  continually  being  made,  are  now  completely  safe 
compared  with  former  years,  aa  a  few  small  tanks  then  existing  were  allowed  to  decay 
for  want  of  proper  repairs. 

The  discovery  of  rich  bodies  of  ore  iu  the  "  Cora  Blanca,"  which  is  isolated  from  the 
main  works  and  arteries  of  communication,  necessitated  the  construction  of  a  wagon- 
road,  also  the  building  of  a  large  platform,  serving  as  a  discharging-depot,  wbioh  is 
situated  at  a  point  where  tbe  main  tramway  joins  tbe  newly-made  road  ;  the  ore  and 
tisrrasare  then  shoveled  into  the  oars  of  the  main  railroad,  and  distributed  in  the  usual 
way.  Anew  w^on-road,  leading  through  tbe  fatniitig-lands  of  the  compaoy,  wascoo- 
structed  in  conjunction  with  parties  living  in  the  mountainous  districts  of  the  Uvas 
and  Llagas,  who  supply  this  company  with  redwood  timbers,  lagging,  t&c,  for  the  use 
of  the  miue.  This  road  shortens  the  distance  between  the  different  points  and  the 
Hacieuda  considerably,  and  enabled  the  contractors  for  timber,  lagging,  &c,,  to  deliver 
tbe  same  at  tbe  usual  rate,  as  the  gain  in  time  by  tbe  finishing  of  this  road  amounts  to 
one  trip  a  week  for  each  team.  Without  this  road  all  tbe  materials  mentioned  would 
have  commanded  an  advanced  price,  aa  the  sources  of  supply  become  more  distant  and 
more  inaccessible  every  year. 

The  destruction  byfireof  theold  adobe-house  and  outside  buildings  used  as  a  board- 
ing-house, on  the  6th  day  of  August  last,  made  tbe  building  of  a  new  board ing-bouse 
a  great  necessity,  and  as  soon  aa  materials  could  be  obtained  a  new  building  was 
begun  and  opened  during  November  last.  Although  an  additional  building,  to  be 
used  aa  a  dormitory,  will  have  to  be  erected  hereafter,  the  atcuoture  so  far  finished 
answers  for  the  immediate  wants.  A  new  warehouse  for  storing  adobes  was  con- 
structed, 120  feet  in  length  and  30  feet  wide.  The  starting  of  the  iron-clad  furnace, 
which  nearly  absorbs  all  the  mine-ore,  left  tbe  old-style  farnaces  for  the  roasting  of 
adobes  and  terrero  ore.  To  meet  this  inoreitsed  demand  a  great  amount  of  adobes  bad 
to  be  made  during  the  summer,  and  the  old  sheds  not  proving  adequate  to  store  the 
amount  re<|uired,  this  new  warehouse  was  built.  The  coal-shed,  burned  partially 
It  the  fire  of  the  former  hotel,  had  to  be  entirely  rebuilt. 

The  flue  mentioned  as  commenced  in  last  year's  report,  serving  as  a  conductor  for 
tbe  fames  of  Nos.  3, 4,  and  6  furnaces,  and  extending  1,000  feet  furnier  up  the  mountain 
than  the  original  chimneys  of  these  furnaces,  was  completed  early  in  the  year.  The 
expectation  of  saving  thereby  all  the  wood  formerly  consumed  in  the  draught- fire-chim- 
ney has  been  only  partially  realized,  but  the  additional  time  gaiued  for  the  condensa- 
tion of  tbe  merontial  and  other  obnoxious  vapors,  before  their  exit  to  the  open  air,  has 
firoved  this  a  wise  investment,  and  encourages  tbe  extension  of  all  tbe  other  nues 
eading  from  tbe  furnaces.  The  two  wooden  condensers  for  No.  5  furnace,  mentioned 
in  last  year's  report  as  partially  finished,  were  ready  for  use,  as  promised,  at  the  CQd 
of  January,  and  an  additional  one  of  tbe  same  dimensions,  namely,  12  feet  wide.  13 
feet  long,  30  feet  high,  with  34  large  windows  and  divided  into  4  chambers,  was  also 
completed  soon  thereafter. 

Two  brick  towers,  each  7J-  feet  wide,  12  feet  long,  and  26  feet  high,  and  two  brick 
condensers,  one  37  feet  long,  lOJ  feet  wide,  and  37  feet  high,  tbe  other  20  feet  long,  20 
feet  high, and  10  feet  wide,  were  finished  for  the  iron-clad  furnace.  This  furnace, 
which  was  started  on  March  4  last,  has  proven  to  fill,  not  only  all  the  surmises  and 
expectations  formed,  and  which  led  to  its  construotiou,  but  hss  surpassed  all  of  these, 
and  stands  to-day  unrivaled  on  this  continent,  and  from  all  accounts  has  given  better 
results  than  the  original  furnace  put  up  at  Idria,  in  Austria.  The  furnace-reports 
amply  show  that  this  eulogium  of  its  advantages  and  successes  is  fully  verified. 

A  large  wooden  condenser,  giving  an  additional  condensing-spaoe  of  4,640  cubic  feet, 
was  constructed  for  No.  1  furnace.  This  condenser  is  hnilt  on  the  same  plan  as  those 
erected  for  No.  5  furnace.  They  seem  to  answer  fully  their  purpose,  and  on  account  of 
their  cheapuess  of  construction,  durability  of  their  material,  and  great  facility  at 
cleaning  their  walls,  and  freeing  tbe  whole  structure  from  the  adhering  quicksilver, 
(so  difficult  a  task  in  the  old  brick  condensers,)  should  supersede,  wherever  coDvenieut 
or  practicable,  the  brick  or  iron  condensers.  The  old  wooden  flues  connecting  Nos.  1 
and  3  furnaces  and  condensers  with  the  main  flue  lending  up  the  mountain-sifle  to  the 
chimney,  were  replaced,  on  account  of  debility  and  rottenness,  by  new  flues,  and  in 
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order  to  give  additional  ooDdeHsing-spaoe  for  these  furnaeej,  a  large  brick  tower  was 
erected  on  the  liill-side,  into  whicli  tlie  new  flues  land,  and  the  fumes,  before  paaaing 
into  the  main  fine,  bave  to  traverse  the  same.  The  gain  in  quicksilver  secured  by  tbia 
additional  condensing- space  bas  amply  paid  for  tbe  outlay. 

In  tbe  report  for  last  year  mention  was  made  of  a,  wooden  toiver  erected  for  Nos.  1 
and  2  fumades  witb  upcast  and  downcast  shaft,  tbe  latter  supplied  witb  a  epnt;  of 
water.  This  tower,  witn  water-arrangement,  was  found  to  operate  badly,  and  was  there- 
fore removed,  TbeTirick  chimney  serving  as  outlet  for  No.  C  and  the  iron-clad  furnace 
was  raised  from  its  original  height  of  30  feefc  tio  62  feet,  securing  thereby  a  stronger 
draught  for  tbe  "  Monitor."  Two  large  shoots  were  built  for  tbe  iron-clad  furnace,  and 
these,  as  also  all  the  other  ore-shoots,  were  covered  with  roofs  in  order  to  keep  tbe  ores 
dry  daring  the  rainy  season.  Two  new  iron  condensers,  after  Fiedler's  patent,  were 
purchased  this  year,  and  connected  with  a  Root  blower,  which  was  driven  by  a  small 
engine.  This  apparatus  was  put  up  at  No.  G  furnace  condensers,  and  intended  to  with- 
draw from  the  furnace,  after  the  hrin^  had  ceased,  and  the  complete  roasting  of  tbe 
ores  secured,  any  mercurial  vapors  which  should  remain  in  the  mass  of  bot  ore,  and 
which  would  be  lost  when  the  furnace  is  discharged.  Tbe  time  between  tbe  closing 
of  firing  and  tbe  opening  of  the  furnace,  would  not  give  ticne  enough  for  these  fumes 
to  paas  into  tbe  condensers,  as  the  draught  diminishes  rapidly  after  the  firing  bas  ceased. 
This  espetiment  bas  been  a  success,  and  proven  that  any  outlay  for  this  object  for  the 
other  fiimaces  would  not  only  shortly  pay  for  itself,  but  show  a  handsome  profit  at  the 
end  of  the  year.  The  foundation  for  a  new  irou-olad  furnace,  to  be  erected  this  year, 
was  laid  at  the  end  of  December.  Numerous  tests,  trials,  and  experiments  were  made, 
with  tho  object  to  discover  some  method  of  constructing  a  continuous  furnace  for  the 
burning  of  the  tierras  and  obviating  tbe  great  espenso  of  making  them  into  adobes, 
but  all  of  these  but  one  offered  too  many  objections  for  their  acceptance. 

There  was  only  one  experiment  which  promised  success, and  No.  5fumac6  was  changed 
so  a«  to  allow  a  test  of  its  merits  to  be  made.  This  proved  successful  enough  to  war- 
rant the  enlargement  cf  the  furnace  for  a  trial  on  a  larger  scale,  and  on  tbe  SSth  of  De- 
cember last  the  furnace  was  started  once  more.  The  time  elapsed  between  that  day 
and  the  date  of  this  report  bas  been  too  short  to  form  a  conclusive  opinion,  but  enough 
has  been  ascertained  to  believe  that  no  foruiidaltle  obstaelo  will  interfere  with  its  com- 
plete success,  and  the  erection  of  a  furnace  on  tho  same  principle  is  fully  warranted. 

The  lai^e  amount  of  tierras  on  hand,  and  tbe  assurance  that  tbe  mine  could  furnish 
as  many  as  60  tons  per  day,  made  tbe  construction  of  a  new  additional  furnace  for  the 
burning  of  the  aidobes  an  imperative  necessity.  Plans  of  a  double  continuous  furnace 
for  tho  purpose  were  made,  and  condensers  for  tbe  same,  designated  as  No.  8,  were 
commenced  during  the  year,  but  a  successful  esperiroent  witb  tbe  tierras  in  their  nat- 
ural state,  as  above  described,  forced  the  abandonment  of  this  plan,  and  a  new  tierras- 
ftirnace  will  take  its  placj,  and  the  condensers  already  commenced  will  be  tiniahed  for 
the  same. 

Since  August,  1874,  no  general  cloao-up  of  condensers  has  taken  place  until  Decem- 
ber, 1875,  At  the  first  clean-up  mentioned,  and  more  so  in  all  previous  undertakings 
of  the  same  kind,  a  groat  quantity  of  quicksilver  was  fttuod  jn  tbe  flues  leading  from 
the  last  condenser  to  the  chimneys  situated  on  tbe  mountains  jurrounding  the  furnace- 
yard.  The  construction  of  additional  condensers  wherever  it  was  necessary,  during 
the  last  two  years,  lias  shown,  at  the  last  general  clean-up,  at  the  end  of  tbe  year,  a 
most  satisfaetory  result,  and  has  proven  that  the  outlay  for  these  structures  was  a  wise 
and  necessary  one,  as  hardly  any  quicksilver  was  found  in  tbe  different  flues,  and  in 
their  whole  aggregate  length  of  1,463  feet  (leaving  out  joint  flue  of  Nos.  Sand  7,  which 
could  not  be  cleaned,  as  both  furnaces  were  in  operation  and  are  continuous  in  their 
action)  only  six  fl.asks  of  quicksilver  were  collected  as  tho  result  of  sixteen  months.' 
operations. 
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The  foilowiiig  summary  of  the  quicksilver  industry  of  California  is 
taken  I'rom  the  Commerdjil  Herald  of  San  Francisco: 

The  quantity  of  quicksilYer  produced  on  tho  Pacific  coast  in  the  year  1975  amounteii 
to  about  54,000  flasks.  In  this  estimate  is  inclodccl  an  alloTrance  of  500  flasks  made  to 
cover  various  amal!  lota  of  metal  ranging  from  ten  to  iifty  flaaka  each,  run  out  by  par- 
ties owning  deposits  o£  limited  extent  or  not  yet  much  opened  up,  and  who  have  mostly 
been  reatncted  to  the  use  of  retorts  alone.  This  is  wliolly  the  ftnit  of  California  mines. 
None  of  the  other  Pacific  States  oc  Territories  have  yet  made  any  quiokaiiver,  thongh 
cinnabar  in  small  quantities  has  been  found  in  some  of  them.  The  tqtal  production 
of  this  metal  thtonghont  tho  world  now  reaches  about  100,000  flasks,  of  whicU  Califor- 
nia is  at  present  taming  out  fully  one-half.  In  a  fow  years  more  the  yield  of  this  State 
will  be  likely  to  greatly  exceed  that  of  all  the  world  beeidoa.  This  commodity  has 
been  to  ns  for  more  than  a  quarter  of  a  century  an  element  of  large  wealth,  and  in  the 
aspect  of  its  indispensable  use  and  late  high  price,  may  almost  be  ranked  as  a  royal 
metaL  Until  about  ten  years  ago  the  New  Almaden  mine  was  the  principal,  as  it  had 
before  been  almost  the  exclusive  source  of  quicksilver  production  in  California.  In 
18.T0  heavy  production  began  here,  20,000  flasks  having  been  run  out  that  and  the 
following  year.  In  1855  the  quantity  reached  31,860  flasks,  falling  tn  10,589  four  years 
after.  In  1860  and  1861  the  mine  produced  nothing,  having  been  closed  by  injunction. 
In  1862,  34,765  flasks  were  made ;  in  1863,  40.391,  and  in  1865,  47,194,  after  which  tho 
yield  gradually  declined  year  by  year,  until  it  reached  its  lowest  point,  9,084,  in  1374. 
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pound,  averaging  about  47  cents.    For  the  next  three  th 

cents;  inj.874,  $1.37},  and  last  year  about  80  cents  per  pound.  For  some  time  to  come 
the  price  will  not  be  likely  to  go  much  above  75  to  30  cents,  nor  will  it  probably  fall 
below  55  or  60  cents,  as  the  rapidly-increasing  demand  for  mining-purposes  will  pre- 
vent such  accumulation  as  would  tend  to  force  prices  downward,  while  the  great  abun- 
dance of  the  ore  and  the  widely-distribut«d  proprietorship  of  the  mines  will  defeat 
combinations  for  controlling  the  market.  Owing  to  the  cstent  and  richness  of  tho 
cinnabar-deposits  on  this  coast,  and  the  facility  with  which  the  ores  can  be  ntilized, 
quicksilver  can  be  made  hers  with  fair  profit  when  the  price  docs  not  fall  below  60 
cents.  Heretofore  the  markets  of  the  world  have  been  affected  by  certain  speculative 
influences,  rather  than  by  the  natural  agents  of  demand  and  supply.  Domestic  com- 
binations and  foreign  monopoly  have  kept  them  in  a  state  of  tension  or  relaxation,  as 
best  suited  their  purposes.  If  small  lots  of  quicksilver  were  thrown  upon  the  London 
market,  the  Rothschilds  at  once  depressed  prices  until  they  had  secured  these  lota  and 
checked  further  outside  importations,  when  rates  were  again  advanced  to  former 
figures.  Under  the  enormous  production  hereafter  to  be  made,  this  style  of  controlling 
either  the  home  or  foreign  market  will  hardly  be  practicable.  The  exports  of  quiok- 
aiiver from  1859  to  1874,  inclusive,  amounted  to  365,430  flasks,  and,  including  exports 
ofl875,KivBa  total  of  394,390  flasks,  valued  at  $14,289,591.  Tho  exports  last  year 
were  d8,960  flasks,  not  including  several  thousand  flasks  shipped  east  by  rail,   'The 
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area  of  protluotion  has  recently  become  so  enlargecl  as  to  require  some  detailed  notice 
of  the  more  important  cinnabar  localities  lately  discovered. 

Beginning  at  the  most  northerly  jioiat  in  the  State,  where  extended  work  ia  being 
carried  on,  we  fled  a  number  of  parties  actively  engaged  opening  up  the  rich  deposits 
that  for  a  long  time  have  been  known  to  esist  in  Trinity  County,  Daring  the  early- 
days  of  gold-gathering  on  the  upper  waters  of  the  Trinity  River,  fragments  of  a  crim- 
son-colored rock  were  found  by  the  miners,  intermixed  with  the  gold-dust,  its  weight 
being  sneh  as  to  prevent  their  easy  separation.  This  "  red  HtufE,"  bo  called,  bothered 
the  honest  diggers  not  a  little,  interfering  with  their  operations  much  after  the  manner 
of  the  celebrated  "  blue  stuff" — the  ricli  snlpburets  of  silver— at  a  later  day  vexed  and 
bewildered  Cometock  and  his  companions,  whenworkingbelowthe  great  Washoe  lode, 
the  tracing  np  of  which  led  afterward  to  the  discovery  of  that  widelj-famed  deposit. 
To  this  material — the  red  salphuiet  of  mercury— little  attention  -waa  paid  for  many 
years,  no  attempts  at  ntilizing  it  having  been  made  until  1873,  when  the  high  prices 
of  qnicksilver  induced  parties  to  commence  gathering  it  in  the  vicinity  of  the  locality 
now  known  as  Cinoabar,  where  the  surface-soil  oyer  a  considerable  area  contained 
these  particles  of  rich  ore,  much  of  which  had  been  carried  by  the  wat«r  and  lodged 
along  the  adjacent  ravines.  Washing  these  ravines  with  rockers  afforded  the  miners 
good  wages  for  some  time,  when  they  finally  came  upon  the  veins  from  which  tlies« 
frBgments  had  eacaped,  and  which  were  found  to  he  large  and  well  charged  with  metal. 
In  the  early  part  of  1875  the  reported  richness  of  these  deposits  attracted  the  notice  of 
certain  San  Francisco  capitalists  and  miners,  and  they  purchased  the  largest  and  most 
promising  claim  in  the  district,  and,  having  organized  under  the  name  of  the  Altoona 
Quicksilver  Company,  proceeded  to  oatfit  it  in  first-rate  style.  This  mine  is  situated 
about  20  miles  from  Trinity  Centre,  and  only  la  west  from  the  line  of  the  Cahfornia 
and  Oregon  Railroad.  The  ore  occurs  in  a  regular  contact-vein,  lying  between  serpen- 
tine and  sandstone.  It  varies  from  five  to  twenty  feet  in  width,  the  matrix  being  a 
decomposed  sandstone.  As  the  whole  of  this  mass  consists  of  workable  ore,  carrying 
from  five  to  twelve  per  cent,  of  metal,  this  maybe  considered  one  of  the  most  valuable 
discoveries  of  cinnabar  yet  made  in  the  State.  It  is  a  most  remarkable  fact  that  tho 
entire  mass  of  material  standing  between  the  walls  of  the  lode  is  here  removed  and 
sent  to  the  fbcnaces,  none  of  it  yielding  less  than  four  per  cent,  of  metal.  Tho 
surface  of  the  vein  lias  been  uncovered  for  a  distance  of  400  feet,  showing  the  ore 
deposit  of  nnifoim  dimensions  throughout.  It  has  also  been  opened  to  a  depth 
of  to  feet  by  means  of  tunneling,  a  second  tunnel  being  now  in  progress  to  in- 
tersect it  at  a  much  greater  deptii.  The  drifts  and  cross-cuttings  made  show  the 
ore  on  the  lower  levels  in  increased  volume  and  richness,  the  regularity  of  the 
walls  and  the  many  stringers  coming  in  jrointiag  to  continued  fertility  and  perma- 
nence. The  ore-body  also  undergoes  a  marked  expansion  wltb  depth  attained.  In 
running  the  lower  tunnel  several  blind  lodes  have  been  cut  of  sucli  power  as  to  raise 
the  question  whether  the  one  already  opened  is  the  dominating  vein  of  the  series,  if, 
indeed,  a  mineral-belt  of  extraordinary  dimensions  does  not  here  cross  the  face  of  the 
mountain,  carrying  an  indefinite  number  of  heavy  veins.  The  ore  in  these  lateral 
fissures  is  all  of  high  grade,  varying  from  two  to  four  per  cent.,  some  rich  streats  going 
as  high  as  twenty.  Coming  into  possession  of  this  property  in  July,  the  owners,  run- 
ning three  small  retorts,  making  from  three  to  six  flasks  per  day,  have  since  realized 
over  $32,000  from  the  product  of  their  quicksilver,  the  ore  for  supplying  these  retorts 
having  been  packed  a  distance  of  ten  miles  on  mules.  Having  constructed  a  wagon- 
road  to  the  mines,  a  furnace  has  since  been  erected  on  the  ground,  which  is  now  oper- 
ating with  a  capacity  to  run  out  300  flasks  per  mouth.  As  additional  furnaces  will 
probably  be  built  very  soon,  there  being  an  abundance  of  ore,  there  is  no  calculating 
what  tho  yield  of  this  mine  may  be  before  another  year  has  passed  by.  The.  country 
here  is  heavily  timbered  and  abounds  in  fine  streams  of  water,  affording  every  facility 
for  the  cheap  operating  of  the  mines.  Not  far  from  the  Altoona  are  situated  the  mines 
of  the  Boston  Company  and  several  other  promisingi  claims,  some  of  which  are  already 
outfitted  with  red  action- works,  the  most  of  them  being  yet  of  limited  capacity,  run- 
ning only  from  ten  to  forty  flasks  per  week.  On  the  most  of  these  claims  systematic 
work  is  being  done,  and  there  is  little  doubt  but  some  of  thera  will  prove  to  be  valua- 
ble proportice,  the  Boston  claim  being  considered  of  scarcely  less  prospective  valne 
than  the  Altoona.  It  is,  in  fact,  evident  that  a  very  important  quicksilver-field  is 
about  to  be  opened  in  thefar  north,  and  from  which  a  heavy  contribution  to  the  yearly 
out-put  of  this  metal  may  hereafter  be  looked  for.  Theentire  yield  of  Trinity  County 
the  past  year  was  about  1,GOO  flasks,  which  amount,  it  is  believed,  will  be  six- 
fold greater  next  j;ear.  Coming  south  from  Trinity,  the  next  quicksilver-prodneing 
locality  met  with  is  in  the  Coast  Eange,  Colusa  County,  where,  but  a  little  more  thau 
a  year  ago^  much  activity  prevailed  in  the  way  of  prospecting,  locating,  and  develop- 
'""'"'" '" .  -^  .. -^  — y  heavy  deposits  olcinnabar  there  oconrring.    In 
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consequence  of  the  decline  in  the  price  of  this  metal  that  took  place  early  last  year, 
this  activity  soon  abated,  only  two  or  three  claims  continuing  afterward  to  be  worked. 
During  the  year  the  Abbott  Mine,  with  one  small  fnrnace,  turned  out  about  250  flasks. 
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the  Bueteye  made  about  50,  and  the  Sulplmr  SpiiDg  100  flaaka,  to  -wliich.  the  Elgin  auil 
some  other  small  claims  added  perbaps  25  more,  makiag  a,  total  produciioa  for  the 
year  of  425  (laeks  on  aceonnt  of  the  mines  in  this  county. 

In  Kapa,  Sonoma,  and  La^e  Counties  a,  great  cinnabar-region  is  being  opened  up, 
although  the  prospects,  considered  bo  bright  a  year  ago,  have  here,  too,  been  somenhat 
obscured  by  the  dcclininij  price  of  quiokBilver.  The  EJedington  Mine,  the  largest  pro- 
ducer in  that  eeotion,  makes,  as  it  nas  expected  it  would  do,  a  good  showing  for  the 
past  year,  baving  taken  out,  duriug  teumonth^actnal  running,  S,080  dasksof  metal, 
their  furnaces  having  remained  inactive  for  the  first  two  months'  of  the  year  to  admit 
of  needed  alterations  and  additions.  Toward  the  close  of  the  year  the  out-turn  was  at 
the  rate  of  over  1,000  flasks  per  month,  an  increment  due  to  the  more  effective  style  of 
furnace  introduced  for  treating  a  class  of  ores  difficult  of  successful  redaction  by  those 
formerly  in  use.  Six  furnaces,  capable  of  handling  120  tons  of  ore  per  day,  are  now 
run  on  this  mine,  the  ore-supply  ftir  which  is  taken  wholly  from  the  slopes  above  the 
aOO-foot  level.  Exploration  is,  however,  kept  well  in  advance  of  extraction,  the  re- 
serves here  holding  a  two  years'  supply  of  ore.  This  company  were  forturi&te  in  hav- 
ing a  contract  to  supply  400  to  500  dasks  per  month  during  1875,  with  Flood  &  O'Brieo, 
at  current  market-rates  of  quicksilver.  Owing  to  their  prosperous  financial  conditioa 
at  the  beginning  of  the  year,  having  ia^o  accumulations  of  cash  brought  over  from 
the  preceding  year,  this  company  claim  to  have  been  able  to  disburse  dividends  during 
isr5  to  the  amount  of  $453,600,  besides  defraying  costs  of  many  important  improve- 
ments. Next  to  the  Eedineton  on  the  list  of  largely-producing  mines  in  this  section 
stands  the  Sulphur  Bank,  in  Lake  County.  This  company  own  at  that  point  what 
promises  to  be  very  valuable  deposits  of  cinnabar,  the  ore  being  of  good  grade  and 
easily  extracted.  The  mine  has  been  well  opened  aud  outfitted,  and  will  hereafter  be 
able  to  make  a  large  and  profitable  production.  The  metal  turned  out  last  year 
amounted  to  5,215  flasks,  a  quantity  that  will  be  materially  increased  the  current  year. 
The  yield  of  the  other  more  actively-producing  mines  in  that  section  for  the  paat  year 
may  be  stated  as foUows :  The  Great  Western,  3, 3B4  flasks;  the  Manhattau,  4S7  flasks; 
the  Buckeye,  TOO  flasks;  the  Saint  John,  3,100  flasks;  the  Cloverdale,  714  flasks;  the 
Phteuix,  300  flasks ;  the  Great  Eastern,  413  flasks ;  the  additional  smaJl  lots  produced 
in  this  vicinity  having  amounted  to  about  1,000  flasks.  The  New  Almaden  Mine  made 
lost  year  13,643  flasks ;  the  New  Idria,  S,80D  flasks ;  the  Guadaloupe  Mine,  with  but  one 
small  furnace,  having  turned  out  3,415  flasks.  The  other  small  lots  of  metal  produced 
elsewhere  in  the  State  will  probably  be  covered  by  an  allowance  of  500  flasks.  In  San 
Luis  Obispo  County,  another  new  field  which  this  industry  has  invaded,  a  number  of 
cinnabar-deposits  are  being  developed  and  furnished  with  redact) on- works,  the  most 
noteworthy  of  this  group  consisting  of  the  Oceanic  and  the  Sunderland,  the  only  ones 
that  have  as  yet  been  brought  into  a  condition  of  considerable  production.  The  Sun- 
derland, with  a  furnace  of  15  tons  of  daily  capacity,  ran  out  1,500  flasks  last  year,  a 
yield  that  will  probably  be  doubled  the  present  year.  The  Oceanic,  with  three  fur- 
naces, disposes  of  75  tons  of  ore  per  day,  turning  out  200  flaaks  per  month.  This  is  a 
big  mine  and  has  sufficient  ore  developed  to  run  the  present  furnaces  profitably  for 
years.  The  distiugnishiug  feature  of  this  property  consists  in  the  great  amount  of  ore 
contained  between  the  walla  of  the  lode  and  the  facility  with  which  it  can  bo  ex- 
tracted. About  14  feet  of  ore  is  here  broken  down  and  passed  bodily  to  the  furnaces, 
being  so  nearly  uniform  in  quality  as  to  admit  of  little  selection.  This  is  probably  the 
cheapest  mine  to  work  in  the  State,  the  labor-force  numbering  scaroely  more  than 
half  the  usual  average  in  mines  of  equal  capacity.  The  product  of  this  mine  amounted 
last  year  to  about  2,000  flasks,  a  quantity  that  might  easily  be,  as  it  most  likely  soon 
wiil  be,  largely  extended  through  the  erection  of  additional  furnaces  and  an  increase 
of  the  worMug-force.  There  are  two  or  three  other  mines  in  this  part  of  the  State 
making  more  or  less  quicksilver,  ttieir  aggregate  product  reaching,  perhaps,  two  or 
three  hundred  flasks  per  month,  or  2,500  fl^asks  for  the  past  year,  In  at  least  a  dozen 
other  counties,  scattered  throughout  the  length  and  breadth  of  the  State,  cinnabar-de- 
posits have  been  discovered,  some  of  which  show  good  indications  for  pcrtnanence  and 
wealth.  A  few  of  these  have  been  partially  opened  np  and  outfitted  with  retorts,  and 
have  produced  from  10  to  50  flasks  ol  metal  each,  an  allowance  of  500  flasks  being 
enough,  no  doubt,  to  cover  all  the  quicksilver  made  duriug  the  year  by  this  class  of 

From  Horatio  P.  Livermorc,  treasurer  of  the  Eediugton  Company,  we  have  received 
in  manuscript  the  following  report  of  thdt  mine.    It  is  as  follows ; 

"  The  Eedington  Quicksilver  Company  during  January,  February,  and  a  portion  of 
March,  1875,  ivere  not  producing  quicksilver,  being  engaged  in  adding  to  and  chang- 
ing their  rednction-works.  In  March  they  got  their  reduction- works  well  under  way 
again,  and  their  reduction  for  the  current  year  efiding  December  31, 1S75,  (say  ten  op- 
erative months,)  has  been  8,080  flasks  quicksilver.  Since  September  I  their  production 
has  been  upward  o£  1,000  flasks  per  month,  at  which  figure  it  closes  the  year.  This 
increase  of  product  is  in  a  great  de^ee  due  to  the  marked  success  of  two  new  fumacca 
for  the  redaction  of  fine  ores  or  tierras.    These  furnacea  are  the  invention  of  the  su. 
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periutendeat  of  the  company,  Cliarles  E.  Livermore,  and  tbej-  maj  safely  Le  said  to 
introduce  a  new  element  into  qaioksilvet-rednction,  making  it  possible  to  profitably 
utilize  material  largely  produced  by  all  quioksilver-miaes,  but  heretofore  handled 
aln-aya  at  no  profit,  and  frequently  at  an  absolute  loss.  The  Eedington  QuicksilTer 
Company  have  now  in  active,  continuous  operation  foni  of  the  Knos  &  Oaborue  pat- 
ent iurnaees,  and  two  of  the  Livermore  patent  fine-ore  furaaces,  their  total  reducing 
capacity  being  upward  of  120  tons  of  ore  per  day.  This  large  quantity  of  ore  ia  easily 
yielded  by  the  tipper  levels  of  the  mine,  none  having  been  drawn  from  below  the  200- 
tbot  level.  The  mine  has,  however,  beea  opened  by  shaft  to  the  depth  of  41X)  feet,  and 
constant  prospecting-work  is  maintained  in  advance,  eo  aa  to  insuie  a  supply  of  ore 
for  at  least  (wo  years  ahead  of  requirements.  The  company  employs  300  men  in  its 
variona  departments,  and  has  very  extended  works,  the  whole  aSordinj;  a  most  strik- 
ing example  of  what  careful  management  on  a  strictly  buaineas  basis  may  accomplish. 
Such  resnlts  have  been  attainable  by  reason  of  tbe  fact  that  the  management  of  the 
mine  has  been  carefully  attended  to  by  the  comparatively  few  individuals  who  own 
it ;  and  the  property,  tbough  incorporated  as  a  stock  company,  has  never  been  on  the 
stock-market  for  sale  and  speculation,  but  has  always  been  handled  as  a  legitimate 
operative  business.  It  baa  during  the  past  year  enjoyed  a  profitable  contract  with 
Flood  &  O'Brien,  to  supply  them  with  500  flasks  per  month,  and  this  contract  is  still 
in  force.  The  capital  stock  of  tbe  company  is  $1,260,000,  in  1,260  shares  of  S1,000  each, 
and  r^nlar  monthly  dividends  of  $30  per  share  have  been  paid  thereon  during  1875,  or 
337,aWper  month,  making  a  total  of  $453,600  divided  profits  for  1875.  Besides  this,  at 
least  $125,000  has  been  invested  iu  new  land-purchases,  buildings,  machinery,  new  re- 
duction-works, and  other  appliances,  adding  largely  to  the  value  and  fntnre  produc- 
tiveness of  tbe  property." 

We  learn  from  an  ofBoial  soarce  that  the  total  available  cash  of  tbo  Itcdington 
Quicksilver  Company  during  1875,  inoluding  a  surplus  brought  forward  January  1, 
amounted  to  $760,134.28 ;  dividends  in  1875,1^453,600 ;  leaving  balance  6326,534.28  for 
running-expenses.  This  is  certainly  a  very  bandsome  exhibit  for  the  company,  when 
we  recall  to  mind  tbe  fact  that  in  January,  1875,  prices  mled  as  high  as  gl.SO  to  $1.55 ; 
February,  $1,30  to  Sl-35 ;  Slarcb,  $1.15  to  75  cents  per  pound ;  April,  70  cents  to  65 
cents ;  and  these  were  ruling  rates  during  the  balance  of  tbe  year ;  closing  price,  62^ 
cents.  It  should  be  stated,  moreover,  in  justice  to  tbe  Eedington  Company's  exhibit, 
that  tbey  claim  to  have  had  on  hand  a  year  ago  a  large  surplus  stock  of  quicksilver, 
which  tney  sold  at  81 .50  to  $1.30,  cleaning  all  out  before  the  great  decline,  and  leaving 
Ibem  in  possession  of  a  monthly  contract  at  a  fixed  price,  and  which,  we  understand, 
has  been  extended  for  another  thiee  months  with  the  Kame  parties,  eoutraatiog  with 
them  a  year  ago  ;  probable  price,  70  ceats. 

The  San  Francisco  Balletin  gires  ilie  Ibllowiug  iis  the  pro(lucl.ion : 


Kew  Almadeii,  flasks 13,643 

New  Idria,  flasks 8,  SOO 

Bedington,  flasks 

Sulpbor  Bank,  flasks . 
Ouadaloupo,  flasks. 
Great  Western,  flaal 
Saint  John,  flasks 
Oceanic,  flasks 


Cari'ied  over 40,  Gi2 


Brought  forward 40,  Ci2 

Sunderland,  flasks 1, 500 

Cloverdale,  flasks 714 

Bnckeje,  flasks 700 

Manhattan,  flasks 437 

Great  Eastern,  flasks 413 

PhiBoix,  flasks 300 

Various,  flasks 3,  000 

Total -  53,  70G 


PETROLEUJI, 

I  am  indebted  to  Mr,  Fred,  A,  Clarke,  late  of  the  Geological  Survey, 
for  the  following  notes  on  this  subject: 

Some  ten  years  ago  petroleum-springs  were  discovered  in  California, 
since  which  time  there  have  been  found  divers  deposits,  but  not  in 
quantity  or  quality  sufficient  to  make  the  subject  ivorthy  of  investiga- 
tion or  experiment,  save  in  the  coal-oil  districts  of  Sespe  and  San  Fer- 
nando. 

Here  lies  a  section  of  some  fifty  miles  square,  over  the  face  of  which 
are  prominent  evidences  of  the  existence  of  a  large  petroleum-deposit. 

The  San  Fernando  petroleum  district,  lying  iu  tbe  northwest  corner  of 
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Los  Angeles  County,  at  its  farthest  point  not  more  than  ten  miles  from 
the  Southern  Paciiie  Railroad,  is  located  on  the  foot-hills  and  northeast 
slope  of  the  San  Gabriel  Mountains,  having  the  Santa  Clara  Valley  to 
the  nor;.h.  The  main  belt  of  oil-bearing  shale  is  readily  traced  from 
400  feet  to  500  feet  wide,  for  some  sis  miles,  trending  northwest  and 
southeast,  and  inclosed  in  wall-rocks  of  sandstone.  The  dip  of  the 
shale  is  southwest  at  an  angle  of  31io.  On  the  east  flank  of  the  shale, 
in  caiions  and  on  spars,  are  numerous  small  oil-springs. 

The  San  Bumaventura  petroleum  district  lies  to  the  west  of  the  San 
Fernando  district  and  is  in  San  Buenaventura  County,  distant  from  the 
Soathetn  Pacific  Eailroad  some  thirty  miles,  forty  miles  from  Los  An- 
geles, and  adjacent  to  tide-water  at  the  port  of  San  Buenaventura.  The 
district  is  locivted  about  Sespe  Creek,  in  San  Gabriel  Mountains,  and  is 
moantainons  in  its  topography.  Santa  Clara  Eiver  runs  through  the 
locality.  There  aro  here  large  petroleum-springs,  the  oil  from  which  is 
carried  down  to  and  out  upon  the  ocean  for  miles. 

It  is  only  of  late  that  developments  in  these  districts  have  been 
carried  to  a  successful  issue.  The  crude  petroleum  is  found  of  40^^ 
gravity.  In  San  Buenaventura  district  there  is  a  small  refinery,  pro- 
ducing from  the  crude  petroleum  of  the  supply-wells  59  per  cent,  of 
illnminating-oil  of  130°  fire-test,  and  of  water-white  and  odorless  quali- 
ties, said  to  be  up  to  eastern  standard.  In  the  San  Fernando  district 
there  is  a  flowing  well  of  forty  barrels  per  day,  and  a  refinery  producing 
from  this  oil  60  per  cent,  of  illuminating-oil  of  liiO^  to  T-}0°  flre-test, 
and  of  high  grade;  25  per  cent,  fine-grained  lubricatingoil,  IS''  gravity. 
The  remainder  is  fuel.  Xone  of  these  wells  carry  paraffine.  A  large 
refinery  is  goiug  op  at  Hewhall,  on  the  Southern  Pacific  Eailroad  sta- 
tion 00  Santa  Clara  lliver,  and  a  narrow-gauge  railroad  from  Newhall 
through  the  oil-section  to  the  Pacific  Ocean,  some  50  miles,  is  in  eou- 
templation. 

Developments  carried  on  wivh  the  advantage  of  the  experience  of 
Pennsylvania  give  good  reason  to  expect  here  the  successful  establish- 
ment of  a  commercial  industry  of  especial  benefit  to  the  Califorisia 
raarfeet,  with  the  additioual  attraotion  of  an  outlet  furnished  l>y  the 
islands  of  the  Pacific  and  Japan,  China,  and  IiuUa. 

AI.PI3B    COUSTY. 

The  most  important  work  in  the  county  has  again  been  done  by  the 
Exchequer  Company,  under  the  management  of  Mr.  Lewis  Chalmers. 
The  perseverance  of  the  company  has  at  last  been  rewarded  by  the  dis- 
covery, at  the  300-feet  level,  of  a  very  large  body  of  exceedingly  rich 
silver-ore,  and  at  the  end  of  the  year  Mr.  Chalmers  was  preparing  to 
start  his  mill,  after  first  introducing  into  it  furnaces  for  chloridizing  the 
ore.  The  following  account  of  the  mine,  transmitted  to  me  by  Mr,  Chal- 
mers, contains  all  of  importance  in  regard  to  the  enterprise. 

The  development  of  the  mine  was  commenced  by  the  old-time  method 
of  running  a  tunnel  SOO  feet  long  immediately  under  the  croppings  of 
the  ledge,  at  no  point  cutting  the  vein  at  a  greater  depth  than  125  feet 
below  the  surface.  With  the  exception  of  showing  the  ledge  to  be  regu- 
lar in  its  course,  from  north  to  south,  with  a  dip  of  nearly  45^  to 
the  south  and  east,  and  to  contain  spots  of  rich  ore,  this  work  was 
almost  entirely  thrown  away.  An  incline  winze  was  then  started  on  the 
ledge  at  a  distance  of  120  feet  from  the  mouth  of  the  tunnel.  This 
winze  has  been  sunk  a  depth  of  300  feet,  following  the  inclination  of  the 
ledge  the  entire  distance  in  ore  of  good  milling  quality,  and  which  has 


by  Google 


CONDITION   OF    THE    MIXING   INDUSTRY — CAUFOKNIA.  23 

grown  richer  as  the  shaft  descends.  At  the  depth  of  30  feet  below  the 
tunnel-level  an  ore-stope  was  opened  and  a  conisiderable  amount  of  ore 
extracted.  Fifty  feet  lower  down  another  ore-stope  has  been  started, 
and  at  the  depth  of  eighty  feet  a  level  was  opened  for  working,  and  the 
top  of  a  chimney  of  rio,h  ore  struck:. 

At  a  depth  of  140  feet  this  chimney  of  ore  was  greatly  enlarged,  and 
the  vein  apparently  widening  and  the  ore  growing  so  much  better  that 
it  was  resolved  to  stop  work  in  the  tunnel  and  incline  and  erect  steam 
hoisting- works  and  sink  a  working-shaft  at  a  point  300  feet  lower  down 
the  mountain-side-  This  shaft  has  been  sunk  to  a  depth  of  300  feet  and 
over.  Stations  have  been  opened  and  drifts  run  at  the  100,  200,  and 
300  foot  levels  of  the  shaft,  which  places  the  lowest  point  at  which  the 
ore- vein  has  been  prospected  at  a  depth  of  500  feet  below  the  croppings. 
The  ledge  continued  to  look  more  favorable  and  the  ore  to  show  greater 
concentration  on  the  100-foot  level.  Ore-stopes  have  been  opened  at 
that  point  on  the  ledge  which  descends  with  the  slope  of  the  mountain, 
and  which  have  proved  to  be  almost  entirelv  rich  milling  ore  to  within 
40.  feet  of  the  surface.  On  the  200-foot  level  a  drift  6  by  7  feet  in  size 
has  been  run  a  distance  of  400  feet  in  the  ore-vein  without  touching 
either  wall,  the  face  in  rich  ore.  The  ore  on  this  level  is  very  rich,  an 
average  assay  made  by  the  assayer  of  the  mine  showing  $85.11  in  gold 
and  $5,710,83  in  silver  to  the  ton.  On  the  300  foot  level  of  the  shaft  a 
drift  has  penetrated  the  vein  100  feet,  showing  the  ore  to  be  of  even  a 
finer  quality  than  it  is  on  the  200-foot  level. 

The  ore  contains  base  metals  in  quantities  sufficient  to  require  roast- 
ing before  its  reduction  in  the  mill.  The  body  is  composed  of  silica 
mixed  with  magnesia,  iron,  antimony,  and  sulphur.  Much  of  the  ore 
has  so  strong  a  resemblance  to  actinolite,  a  greenish  species  of  horn- 
blende, that  good  judges  would  be  puzzled  to  discern  a  difference.  On 
the  lower  levels  the  ore  is  interspersed  with  quantities  of  beautiful  ruby- 
silver,  of  the  light-red  kind,  being  a  combination  of  silver,  arsenic,  and 
sulphur.  Average  samples,  sent  to  a  friend  in  Gold  Hill,  were  assayed 
by  Mr.  Christopher  James,  the  assayer  of  the  Crown  Point  and  Yellow 
Jacket  Mines,  one  of  the  moat  competent  assayers  on  the  coast,  and  gave 
the  following  results :  That  taken  from  the  140-foot  level  of  the  upper 
works  gave  $241  per  ton,  all  silver ;  that  of  the  100-foot  level  of  the  new 
shaft,  $1,019,63,  of  which  $30,13  was  gold  and  the  balance  silver.  The 
samples  from  the  200-foot  level  of  the  new  shaft  gave  $852.49,  of  which 
$20.09  was  gold  and  the  remainder  silver.  The  ledge  on  the  lower  levels 
is  from  4  to  15  feet  in  thickness,  and  is  all  ore.  Both  above  and  below 
it  is  separated  from  the  country-rock  by  heavy  clay  seams. 

The  present  hoisting-works  are  entirely  too  light  to  prosecute  the 
development  of  the  mine  with  the  required  vigor,  and  the  work  is  con- 
fined at  present  to  the  sinking  of  the  shaft  for  opening  another  level. 
It  is  the  intention,  as  soon  as  spring  opens,  to  commence  the  erection  of 
new  and  powerful  steam  hoisting-works.  Three  miles  from  the  mine 
the  company  have  a  first-class  eight-stamp  mill  erected.  To  this  are 
now  being  added  furnaces  for  roasting  the  ores  and  an  additional  battery 
of  ten  stamps,  making  eighteen  in  all,  which  will  commence  crushing 
ore  from  the  mine  in  a  very  short  time.  There  are  now  at  the  mill  ready 
for  reduction  700  tons  of  ore,  and,  with  the  present  facilities  for  estract- 
ing  and  the  large  amount  of  ore  uncovered  ready  to  take  out,  there  will 
bo  no  trouble  whatever  in  keeping  the  mill  running  for  at  least  a  year 
to  come. 

I^'YO    COUNTY. 

In,yo  County  lies  east  of  the  miiiv,  crest  of  the  Sierra  Novadas,  border- 
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ing  00  the  State  of  iNevada.  The  Inyo  Mouiitaius,  rumiiog  north  and 
south,  traverse  the  center  of  the  county.  The  Panamint,  a  higher 
range,  lies  farther  to  the  east.  The  country  has  an  area  of  4,680  square 
miles,  and  contains  several  miiiiug-distiicts,  the  most  important  being 
Cerro  Gordo,  Fanauiint,  Kearsarge,  and  Darwin.  The  silver-lead  mines 
of  Cerro  Gordo  produce  about  $1,000,000  of  bnllion  annually.  Pana- 
mint and  Kearsarge  districts  contain  fissure-veins  of  silver-bearing 
ores,  and  Darwin  district  (discovered  in  1874)  large  masses  of  argentifer- 
ous galena  and  carbonates,  which  have  not  at  this  date  been  sufficiently 
dev5oped  to  determine  their  character.  The  county  contains  seven 
<iuartz-mills,  aggregating  one  hundred  and  twenty  stamps  and  ten 
furnaces.  Other  furnaces  are  in  process  of  construction  in  Darwin  dis- 
trict, and  a  large  bnllion -production  may  be  anticipated  for  the  year 
1876  from  the  ore-bodies  already  developed. 

This  county  was  visited  and  described  by  Mr.  0,  Luckhardt  in  1870, 
(see  Eeport  of  1871,  pp.  17-27,)  and  by  Mr.  A.  Eilers  in  1872,  (see  Keport 
of  1873,  pp.  17-21  and  354-357.)  Subsequently,  in  1874,  Mr.  C.  Stete- 
feldt  visited  Panamint  and  made  a  report,  which  will  be  found  ia  my 
Eeport  of  1875,  p.  33.  (See  also-  report  of  William  Crapo,  on  p.  27 
of  the  same  volume.)  The  developments  in  Darwin  district  at  that 
time,  although  promising,  were  not  sufBciently  advanced  to  render  the 
inspection  of  a  special  agent  necessary, 

I  am  indebted  to  Mr.  C.  Weberliug,  of  the  Surprise  Valley  Mill  and 
Water  Company,  Panamint  district,  for  the  following  valuable  summary 
from  that  locality. 

The  principal  mines  worked  are  the  Wyoming  and  Hemlock,  now 
450  to  500  feet  deep-  The  ore  is  taken  to  the  mill  by  a  Hallidie  wire 
tram-way.  Average  assay-value  as  delivered  to  mill,  $80  to  $.100  silver 
per  ton.  The  mill  contains  twenty  stamps,  (900  pounds,  drop  9  inches, 
eighty-five  to  ninety  per  minute,)  crashing  '(dry)  22  to  25  tons  per 
twenty -four  hours;  lOOhorse-power  engine;  ten  pans,  holding  1  ton 
each  of  dry.  pulp,  (revolutions  flfty-eight  per  minute;)  a  Stetefeldt 
furnace  of  the  newest  construction,  (capacity  40  tons  per  twenty-four 
honrs.)  The  consumption  of  wood  in  the  fnmace  is  three  to  three  and 
one-half  cords  per  twenty-four  hours.  From  2,7  to  3  per  cent,  of  salt 
and  2  per  cent,  of  iron  pyrites  are  added  to  the  ore  before  roasting. 
The  average  results  of  four  months'  running  have  been  :  Cblorination, 
93  to  94  per  cent. ;  amalgamation,  91  per  cent. ;  fineness  of  bnllion, 
.964.  The  ores  being  highly  cupriferous,  these  favorable  results  are 
mainly  attributable  to  the  excellent  working  of  the  Stetefeldt  furnace. 
The  direct  costs  for  reduction  have  been  from  $18  to  820  per  ton,  wages 
being  $4  to  $5.50  per  day,  and  wood  $12  per  cord. 

Mr.  J.  Neiswander  reports  concerning  the  Sunrise  and  Twilight 
Mines,  owned  by  the  Sunrise  Company: 

Length  of  location^  1,500  feet  each ;  conrse,  east  and  west;  country- 
rock,  limestone;  vein-matter,  quartz;  depth  of  shaft,  50  feet;  two 
levels,  total  length,  175  feet ;  twenty  miners,  at  $i  per  day ;  cost  of 
mining,  $5  per  ton  extracted;  of  milling,  $8;  average  yield,  about  $80 
per  ton.  The  company  mill  (40-horse  steam-power)  has  five  stamps, 
(900  pounds,  eighty-five  drops  of  8  inches  per  minute;)  three  pans,  and 
two  concentrators;  cost,  $35,000;  cai)acity,  10  tons  per  twenty-four 
hoars. 

The  latest  reports  from  Panamint  district  indicate  a  danger  of  ex- 
haustion of  the  ore  bodies,  though  the  veins  seem  to  continue  in  depth. 
Some  miners  assert  that  the  argentiferous  gray  copper  ores,  which  here 
predominate,  are  always  treacherous  in  this  way.     If  this  be  a  fact,  it 
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is  ouly  of  local  application — say  in  a  certain  belt  of  country  ;  and  I  can- 
not see,  even  in  that  case,  wLy  the  biame  should  be  laid  on  the  mineral, 
rather  than  on  the  general  formation,  which  may  have  resalted  in  de- 
tached bodies  rather  than  eontinuoua  seams  of  ore. 

Tho  economy  of  silver-lead  mining  iu  Darwin  district  will  be  fully 
understood  npon  perusal  of  the  able  and  comprehensive  report  of  Mr. 
L.  L.  Eobinson,  president  of  the  New  Coso  Mining  Company,  dated 
December  15, 1875,  from  which  I  make  the  following  extracts : 

Mr.  BflbinHOD  Bays:  Onr  deepest  working  (onLncliyJimMine)  is  137  feet,  on  Clirist- 
mas-GiftMlne,  SSfeet.  At  these  depths  the  two  mines  sliow  ffreat  strength  and  rich- 
upss,  and  at  all  other  openings  thej  also  show  the  saoie  peeuliaiities,  and  give  every 
evidence  of  permanence  in  depth.  At  the  Chriatraas-Gift  Miae  there  are  five  shafts, 
varying  in  depth  from  35  to  95  feet. 

The  opening  np  of  such  an  extent  of  ground  as  we  Lave  been  working  oa  is  neces- 
sarily slow,  and  as  no  reliance  conld  he  placed  apon  any  one  shaft  or  opening,  there 
have  been  five  shafte  sunk  on  one  mine  and  four  on  the  otlier  mine,  the  Lucky  Jim. 
From  these  shafts  drifts  have  been  run  on  the  veins  and  cresa-euts  have  been  driven 
to  prospect  the  ground,  until  we  have  sunk  iu  all  025  feet  of  shaft,  and  run  G20  feet  of 
ilrifts  and  crossKMiU,  besides  work  on  surface  in  open  cuts  and  tunnels  to  an  extent  of 
150  feet  more  in  length. 

Hear  the  surface  the  mines  turned  out  considerable  heavy  lead-orea,  which  were 
taken  to  the  furnace  and  smelted.  As  the  workings  attained  depth  the  nature  of  the 
ores  kept  changing,  and  although  tliey  were  always  rich  in  silver,  yet  what  are  called 
"  dry  ores"  became  predominant,  and  for  a  time  it  looked  as  if  the  mines  would  turn 
entirely  to  milling-ores.  Deeper  workings  and  more  extensive  openings  have,  how- 
ever, again  developed  large  bodies  of  heavy  ores,  and  although  large  amounts  of  dry 
ores  wero  also  developed,  yet  these  are  left  standing  in  the  mines  for  future  workings 
and  attention  is  turned  to  foUowing  the  heavy  ores  which  answer  for  smelting.  With 
our  heavy  ore  we  now  mis  at  furnace  a  percentage  of  dry  ore,  and  so  oonaomo  con- 
stantly C[uite  an  amount  of  ores  of  this  class. 

In  a  section  of  conotry  where  everything  is  so  expensive,  and  where  it  is  not  advi- 
sable to  take  any  risks  that  can  be  avoided,  and  where  open  surface-excavations  are  not 
objectionable,  it  is  good  policy  to  follow  the  veins,  and  particularly  is  this  the  case  where 
the  heavy  lead-ores  are  encountered,  as  such  deposite  are  generally  apt  to  be  eccen- 
tric. Finding,  as  we  do,  so  large  an  amount  of  dry  ores  in  oar  mines  at  present  depth, 
and  not  knowing  wliat  developments  may  take  place  in  greater  depths,  1  deemed  it  my 
duty  to  examine  the  country  pretty  thoroughly,  in  order  to  ascertain  where  facihties, 
if  any,  co  aid  be  found  for  a  mill-site.  Thoresult  of  these  examinations  develops  excel- 
lent locations  some  three  or  four  miles  from  the  mines,  where  water  can,  it  is  Itelieved, 
be  had  in  sufficient  quantities.  The  location  is  easy  of  access  from  the  mines,  and  a  road 
with  a  descending  grade  the  entire  distance,  some  three  or  four  mUes  long,  can  be 
cheaply  coostiucted  over  hard  groaad  for  almost  the  entire  distance. 

In  the  futnte  operations  of  the  company,  should  it  be  deemed  best  to  erect  a  mill, 
it  will  also  probably  be  advisable  to  move  our  furnaces  to  the  same  location.  Should 
such  a  course  hereiSter  become  necessary,  our  sopply  of  coal  and  wood  can  be  deliv- 
ered at  such  location  as  cheaply  from  Owens  Lake  as  it  is  now  delivered  at  the  pres- 
ent fornace  from  Coso  Mountains. 

Iron-ores  are  expensive  to  procure,  and  bythe  time  they  are  delivered  at  the  furnace 
for  use  cost  us  not  far  from  $20  per  ton,  Onr  want  of  iron-ore  stimulated  prospectors, 
and  during  my  stay  I  personally  examined  two  other  deposits,  one  of  them  on  top  of 
Coso  Mountain,  some  fourteen  miles  from  furnace ;  the  other  between  Darwin  and 
Owens  Lake,  about  eight  miles  from  Darwin,  and  gave  discoverers  a  contract  to  take 
out  of  each  mine  and  deliver  fifty  tons  of  the  ore  at  a  point  where  ourteams  can  reach 
it.    The  price  agreed  to  be  paid  is  go  per  ton  from  one  mine  and  $6  per  ton  from  the 
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of  working  our  fnrnaees,  conaefinent  upoQ  frequent  stoppage.  These  aioppages  are 
caused  by  chauges  iu  our  ores  and  fluxes,  which  have  been  constantly  varying. 

Water  can  be  found  in  snlHeient  quantity  to  supply  all  tho  furnaces  at  Darivin 
■witbiu  five  or  six  milea  of  their  location.  As  the  three  furnacea  will  pay,  running 
steadily,  at  least  $40,t)00  a  year  for  water,  they  can  afford  to  expend  mouoy  liberally 
in  cheapening  this  cost.  My  belief  is  that  water  can  be  had  which  ahall  coat,  includ- 
ing large  interest  on  the  outlay,  lesa  than  one-half  of  this  amount  yearly. 

We  canvassed  the  economy  and  necessity  of  erecting  a  litharge  furnace  in  connec- 
tion witli  onr  present  works.  With  such  a  furnace  we  could  reduce  our  bullion  in 
bulk  and  weight,  but  increase  it  largely  in  value  jrer  ton,  making  it  some  200  fine  in 
Eilver  instead  of  7  fine  as  now,  and  using  the  litharge  in  smelting  our  dry  orea  as  well 
as  fins.    To  erect  such  works  will  cost  at  least  ^,mO,  or  poaaibly  $2,500. 

Windiass-n^pn  constitute  a  large  portion  of  "  mine-labor  account,"  as  it  takes  four 
men  per  day  at  each  windlass,  coating  $16  per  day  for  hoisting  at  each  shaJL  Taking 
the  Main  abaft  and  Yellow  shaft  at  Christmaa-Gift  Mice,  as  alao  the  Cactus, or  No.  9 
shaft,  on  the  same  mine,  where  we  are  hoisting  from  drifts,  and  the  New  shaft  and 
i'ootwall  shaft  at  Lucky  Jim,  requires  an  espenditure  of  S<7iO  per  day,  or  nearly  ^,!tO0 
per  month,  wLich  is  over  one-third  our  labor-account  at  mines.  There  is  no  way  to 
decrease  tbia  lai^e  expense  until  we  decide  upon  our  main  woi king-shafts  and  erect 
horse-whims. 

The  ore-sorters  constitute  quite  a  large  force,  bnt  they  are  absolutely  necessary,  aa 
it  is  not  economy  lo  transport  valueless  material  to  furaace,  and  it  is  certainly  most 
expensive  to  put  such  material  in  the  furnace.  To  avoid  tbia  last  danger  we  keep  one 
ore-assorter  at  the  furuace.  I  found  at  times  eight  or  ten  men  at  work  sorting  orea, 
coating  $32  to  840  per  day,  or  aay  §1,000  to  gl,200  per  month. 

Our  pay.roll  at  mines  varies  from  36,000  to  SUfiOO  per  month. 

At  the  furnace,  the  regalai  force  consists  of— 

1  day-foreman  at  ^6  per  day  ■  1  night-foreman  and  chief  smelter  *''00 

per  month — per  day  5^  "0 

"  engineers  day  ind  nit,ht  §-  and  $4   0  S)  50 

3  smelter^i  eight  hour  shifts  day  and  ni^bt  $0  00  1 1  00 

3  helpers  4  W  13  jO 

3  chargers  5  00  lo  00 

'  coal  passers  1'  hour  sh  fts  4  00  3  00 

2  slag  men  4  00  H  00 

1  ore  assmer   diy  miu  4  Ou  4  00 

2  rock  men  at  crusher  day  and  night  4  OU  ci  06 
1  t,eneral  workman  and  blacksmith  day  4  DU  4  00 
1  brick  maker  i  w  4  00 
1  furnice  bnilder  and  repiirer  4  UU  4  00 

ii3  incumber,  costing  per  day 106  00 

The  ofBcinl  staff  consists  of  a  superintendent,  with  a  salary  of  ^5,000  per  year; 
assajer,  at  .?300  per  month,  and  book-keeper,  at  $150  per  month. 

I  made  an  approximate  estimate  of  cost  of  everything  on  hand,  as  also  cost  of  our 
works  to  Deeemljer  1, 1W5,  with  following  results ; 

Miaing-timbera,  wood  and  lumber  on  hand $-1,500 

Coal,  estimated 19,500 

Supplies  of  various  kinds 1,000 

Mules,  wagons,  horses,  harness,  &o .. ,.  10,000 

Cost  of  bea<iquarters,  offices,  assay-office,  with  cost  of  lot,  SIOS 1,500 

Corral  lot,  fence,  building,  &b... ,,,.., - 1,500 

Boarding-house  at  mine . 1,000 

Water-tanks,  &o 750 

Ore-platform,  shoots  at  mines 1,K0 

Hay,  grain,  &c 500 

Cost  of  furnaces  and  appurtenances 45,000 

Ores  on  hand  at  furnace,  cost,  say 2,000 

Bullion  on  band  at  furnace 350  bars.. 

Shipped 650  bars.. 

Total  bars 1,000,  value..       15,000 

Cost  of  everything  as  above,  approximate 102,500 

Addeostof&'iO  feet  shafting,  825,  estimated 16,250 

Addoostof  650  feet  drifts,  $15,  estimated 9,750 

Add  cost  of  150  feet  tunnels,  $10,  estimated 1,500 

Add  cost  of  timbers,  ladders,  &o 2,500 
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Add  cost  of  Tragon-road - §3, 000 

Add  cost  of  Cuervo  epciug 1,500 

Add  coat  of  interesl  in  Tiger  Mine 217 

Add  cost  of  interest  in  iron-miDB 600 

Add  cost  of  sandrj  expenses 9,183 

Total  espenditure , 140,000 

Not  iaelnding  cost  of  rnnning  famaoe  and  espocses  ooanectod  wilh  same,  nor  trans- 
portation-occonnt,  nor  general  expenses.  ' 

Onr  espensea  at  Darwiu  for  November  ■vrere  approximately  as  follows ; 

Minepaj-roU ; Sfi.OOO 

Furnace  pay-roll 1,800 

Iron-miiio  pay-roll 3i;0 

Stables  pay-roll ..  300 

Bnildings .  ■ . . -. 150 

Salaiiea .- 650 

Mine-Snppliea 1,000 

Fnmace,  (coal,  wood,  &o.) 3,000 

Iron-mine 300 

Stable  and  team  cspouass - SOO 

Contingent  expenses,  estimated - 300 

Eatitaated  for  water,  &c _.  1,200 

Total  fur  Novemlier -- IG.OOO 

The  assay-book  shows  from  Oiitober  15  the  assay-value  of  tlie  ores  from  all  parts 
of  the  company's  minps  at  different  intervals.  Previous  to  that  date  a  large  number 
of  assays  were  made,  bnt  no  record  was  kept  of  them.  Now  a  complete  record  is  kept, 
and  analyses  are  being  made  eontiiinally  of  onr  ores  and  fluxes  in  order  to  know  what 
fluses  and  proportions  of  ores  and  Huxes  to  use  in  the  furaace,  bat  no  record  is  kept 
of  these. 

The  exhibit  certainly  shows  great  richness  in  onr  ores,  and  when  it  is  taken  into 
consideration  that  we  have  produced  over  6,000  bars  of  bnllion,  worth  eome  $100,000, 
out  of  onr  shafts  and  drifts  alono,  without  stoping,  and  all  this  within  le^  than  100 
feet  from  the  surface,  it  o«rtain]y  speaks  well  for  the  richness  of  onr  mines.  They 
appear  to  gain  ia  strength  and  richness  as  we  get  deeper  upon  them. 

The  result  of  the  last  analyses,  made  with  referenc*  to  establishing  proportions  to 
use  in  faraaeo,  gave  the  foOowing ; 

ruiKACE-ciiARGES,  di;c::iihi-:r  9,  197.). 

Tshovolfalsofore,  averagelDpoimcIs - 133 

^sbovelfnlof  iron-ore,  average  19  pouucls 10 

Charcoal 35 

2  shovelfuls  of  slag,  15i  pounds - 31 

li  shovelfuls  of  lime,  13  pounds -  - - 90 

Total  weight  of  charge 899 

Of  this  total  weight  for  chaise  194  pounds  is  ore  and  fluses, 

Knnning  steadily,  about  300  charges  per  day  are  requirerl.  This  woold  rotjuire  20 
tons  of  ore,  1^  tons  of  iron,  4^  tons  of  slag,  3  tons  of  lime,  5J  tons  of  coat — giviDg  34i 
tons,  gross  weight.  This  should  turaoatof  oar  ores,  if  furnace  runs  without  interrup- 
tion, 150  to  175  bars  bollioa  per  day,  ■weighing  13,000  to  14,000  pounds,  or  six  to  seven 
tons,  worth  nearly  ^,000  in  silver  alone. 

The  al)ove  proportions  of  course  ate  varying  constantly,  as  is  the  yield,  as  our  ores 
vary  in  richness  in  silver  and  lead.  The  above  charges  and  results  are  with  ores  car- 
rying not  less  than  40  per  cent,  in  lead. 

Quite  a  percentage  of  onr  ore  is  carried  into  the  Qnes  in  a  mcchanieal  state  from  the 
blast.  While  I  was  there  the  fines  were  cleaned  and  assays  made  of  the  dust,  showing 
in  vertical  flue  $79  per  ton  in  silver,  and  a  large  percentage  of  iron,  and  in  horizontal 
flue  $55  in  silver,  and  bnt  little  iron.  This  material,  of  which  there  is  quite  a  large 
amount  now  on  hand,  is  steadily  increasing ;  it  is  all  saved,  and  will,  in  due  time,  be 
put  in  shape  to  extract  the  silver  from  it,  by  combining  it  with  lime  or  hy  some  other 
process,  and  passing  it  again  through  the  furnaces.  This  material,  in  connection  with 
a  furnace,  is  like  the  slum  or  tailings  from  a  mill,  only  it  is  much  richer  in  silver. 

Nothing  is  lost  al)out  a  well  constructed  and  managed  furnace.  In  time  everything 
is  utilized.  This  dust  will  require  experimental  examinations  and  testa  which  are  ia 
progress. 

The  matter  of  cost  of  cbarcoal  at  furnace  at  S33  per  ton,  delivered,  also  of  wood  at 
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raemoraDdum  of  actual  cost : 

COST  OF  TWO  riTS  or  coal    TUIIXINC   out  SO  TOXS,   REQUllilNO  :id   CORPS   OF   WOOD. 

Cuttiiig  and  giilcbing  50  cords  of  wooH,  at  $2.D0  per  cord $113  oO 

Placing  wood  in  pits  aud  covering,  8  days,  at  S3 24  00 

Board,  a  days,  at  $1.25 10  00 

Cutting  bonghe  for  covering  co^-pits  and  covering  tlie  same  with  earth,  16 

days,  at  J3  per  day ", 43  CO 

Board,  16  days 20  00 

Cost  of  pits  ready  to  burn _ 2H  ^0 

Burning  two  pits  takes  20  daya' labor,  at  $3 60  00 

Board,  20  days 35  00 

Add  lost  time  and  delays 10  50 

Sacking,  41  siioks  pet  ton, 20  days'  labor,  at  $3 60  00 

Board,  20  days 25  00 

"Wear  and  tear  of  sacks,  twine,  &c f. 10  00 

Actual  cash  cost  at  pits,  in  saelis.. 405  00 

Equal  to  SaO.25  per  ton 30  25 

To  this  must  be  added  for  contingencies,  sacb  as  bad  burning,  lost  time,  and 

other  matters,  say  per  ton  75  cents 75 

Profit  of  master  coul-barner  per  pit  |aO,  eijnal  per  ton  to 2  00 

Fair  cash  cost  per  ton  in  saclLi  at  pit 23  00 

Add  for  packing  to  wagon-road,  and  from  tlience  to  furnace  15  miles,  per  ton.       12  00 

jCost  to  eoufraetor,  delivered  at  furnace 35  00 

To  tins  add  for  profit  to  contractor  to  pay  bioi  for  his  time,  opening  roads,  &c.        3  00 

Makes  total  cost  at  furnace,  present  price 36  00 

It  cannot  be  done  for  much  less,  and  if  any  change  takes  place  it  will  probably  be 
an  increase  in  price,  as  the  wood  nearest  to  furnace  and  easiest  of  access  is  of  course 
first  taken.    The  foregoing  prices  are  actual  cash  cobt. 

Cost  of  1  cord  of  wood  at  furnace  ; 

Cutting  cord  of  wood..,.. ,..  ^2  ,tO 

Gulchiiig  it  to  wagon-road 1  00 

Transportation , 7  50 

Coat  at  furnace 11  00 

Tlie  cord  does  not  contain  128  cubic  feet.  It  is  generally  short  of  four  feet  in  length, 
and  I  should  say  the  average  cord  contains  100  to  tlu  cubic  feet  only.  This  coet  will 
uot  decrease. 

I  examined  the  supply  of  timber  on  Coso  Mountain,  where  present  supply  of  coal, 
wood,  and  timber  is  drawn  from.  It  may  last  the  drain  upon  it  for  two  years,  not 
more,  with  three  furnaces  running. 

Tlie  certainty  that  the  supply  will  be  exhausted  within  a  comparatively  short  time, 
and  with  increased  cost,  consequent  upon  eshaustion  of  timber  easiest  of  access,  led 
me  to  examine  other  sources  of  supply.  On  the  eastern  side  of  the  Sierra,  west  of 
Owens  Lake,  in  the  cafions  and  along  apnra  of  the  mountains  there  are  very  large 
quantities  of  timber.  It  is,  however,  mr  removed  and  difScnlt  of  access.  Mr.  Stevens, 
■who  lives  on  the  eastern  side  of  tbo  lake,  owns  a  largo  amount  of  this  timber-land  and 
has  constructed  a  flume  from  it,  some  fourteen  miles  long,  to  the  foot  of  the  mountain, 
within  two  miles  of  the  lake,  and  at  present  floats  large  quantities  of  lumber  down 
the  flume  from  his  saw-mill. 

He  will  contract  to  deliver  100,000  bushels  of  coal,  not  less,  but  as  much  more  as  we 
want,  on  the  east  shore  of  the  lake,  about  seventeen  miles  &om  furnace,  for  25  cents 
^er  bushel,  in  sacks,  we  to  return  the  sacks.  He  will  erect  fixed  kilns  of  brick  and 
furnish  kiln-burned  coal  instead  of  pit-burned  coal. 

The  present  coal  weighs  about  17  pounds  per  bushel,  and  there  is  quite  a  loss  in  fine 
coal  and  dirt.  Kiln-burned  coal  would,  it  is  estimated,  weigh  30  pounds  per  bushel,  and 
there  would  be  less  loss  in  dust,  as  it  would  be  entirely  clean. 
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TakiDg  the  cost  of  this  coal  in  sacks,  at  the  emharcadero  on  eastern  shore  of 
lake,  at  25  cents  per  hnsliel,  it  would  amount  per  ton  to $25  00 

It  wonld  cost  ns  with  onr  own  teams,  bo  arranged,  as  to  take  10  tons  at  a  load, 
to  transport  to  furnace,  per  toa 6  00 

Making  total  cost  at  furnace .., ,,       31  00 

The  transportation  might  be  flone  for  less,  hat  it  would  he  safe  to  assume  it  at  alwve 
rates.  This  coal  would  certainly  be  ■worth  5  per  cent,  more,  and  I  think  10  per  cent, 
more,  than  pit-burned  ooal,  if  made  from  same  quality  of  wood,  and  it  would  be  safe 
toassaine  kiln-coal  at  $30  per  ton,  as  against  present  coal  at  ^38  per  ton,  making  a 
saving  to  us  in  c«al  of  at  least  $1,200  per  month  in  each  fnmace  running  steadily.  If 
we  hired  the  haaling  it  woald  cost  more.  There  is  no  danger  of  a  dearth  of  coal,  or 
wood,  or  timber  for  onr  nses  and  purposes  for  many  years  to  come. 

The  average  of  tweaty-five  assays  of  ore  from  December  1  to  December  15  was  $358 
per  ton ;  the  highest  being  81,379,  and  the  lowest  $5.65.  Bnllion-assaja  were  as  fol- 
lows: November  10  to  94,  300  bars  No.  1,  (24,484  ponnd6,)S313:  in  December,  500  harg 
No.  9,  §295.94 ;  in  December,  1,000  bars  No.  3,  $326.81. 

In  the  same  district  (Darwin)  the  Coso  Consolidated  Company  have 
erected  furnaces  and  developed  its  principal  mine,  the  Bella  Union. 
This  mine  is  reported  as  yielding  ores  which  assay  from  6200  to  $300 
silver  per  ton. 

In  the  absence  of  a  report  from  the  company's  engineer,  I  have  con- 
densed the  following  description  of  the  Defiance  Company's  works  from 
the  Coso  Mining  News  of  December  24, 1875 : 

Themaiubnildingisinsize60hy80,  andHTfeet  in  height  fromtheflwDrto  the  comb  of 
roof.  The  material  used  in  its  construction  is  all  lumber  exceptingthe  roof,  which  is  cov- 
ered with  heavy  sheet-iron.  The  frame  of  the  building  is  of  sol  id  timbers  securely  fastened 
together,  and  the  outside  ia  sheathed  with  boards  set  upright.  The  ore  and  feeding 
room  is  inclosed  and  separated  iirom  the  other  portions.  It  occupies  nearly  one-third 
of  the  building,  and  is  conveniently  arranged  tor  the  reception  oT  the  ore  and  char- 
coal. On  this  floor  ia  placed  one  Wheeler's  patent  rock-breater,  through  which  all  the 
bard  ore  will  he  passed  and  reduced  to  facilitate  smelting.  It  is  driven  by  a  belt  run- 
ning over  a  pnlloy  attached  to  the  main  shaft,  and  can  bo  run  or  stopped  at  pleasure. 
From  this  floor  the  ore  and  coal  are  fed  into  the  famaoe  through  an  opooiug  in  the 
stack  2  by  3  feet  in  size,  and  drops  a  distance  of  13  feet  to  the  bottom  of  thelatnace 
within  the  fire-obamber.  On  the  lower  floor  of  the  building  are  situated  the  engine 
and  boiler,  the  blower  and  the  furnace.  The  engine  is  of  30  horse-power,  and  ia  sup- 
plied with  steam  from  boilersofsaflicient  capacity  :o  generate  all  that  is  required.  Its 
principal  use  will  be  to  driveone  of  Baker's  (No.  5)  patent  blowers,  wbiob  will  furnish 
a  blast  of  tWrtjr-sis  ounces  to  the  square  inch.  From  this  blower  a  galvanised-iron 
tube  15  inches  in  diameter  leads  to  the  furnace,  conveying  the  blast  to  the  five  tuyeres 
that  lead  to  the  flame. 

The  furnace  is  constructed  with  great  care,  to  insure  perfect  success  in  working  the 
Defiance  ores.  Its  foundation  is  of  brick,  raised  hut  a  few  inches  above  the  floor.  Tho 
lower  part  of  the  flre-chamber  is  of  fire-brick,  13  inches  in  depth,  upon  which  rests  the 
water-jacket,  34  inches  in  height.  It  is  constructed  of  the  heaviest  boiler-iron,  is  steam- 
tight,  and  about  5  inohes  in  thickness.  A  cold  stream  of  water  is  forced  into  this  con- 
stantly by  a  foroe-piimp,  and  as  fast  as  the  warm  water  ia  displaced  it  is  convoyed  by 
pipes  back  into  the  tanks  from  whence  it  first  came.  Any  steam,  that  is  generated 
passes  through  other  pipes  into  a  steam-drum  situated  just  above,  from  which  it  is  con- 
veyed by  steam-pipes  to  the  principal  boiler.  Above  the  water-jacket  is  a  section  of 
fire-brick,  16  inches  in  thickness,  forming  a  portion  of  tho  main  stack,  and  connecting 
this  portion  with  the  brick  chamber  above  the  diaphranm  is  a  tubular  easting  3  feet  iu 
length,  so  constructed  because  at  thia  point  the  most  Iciotion  is  created  when  the  fur- 
nace is  charged.  Above  the  diaphragm,  which  ia  supjHirted  by  £jur  cast-iron  tubular 
columns,  is  a  brick  chamber  5  feet  in  height,  on  top  of  which  rests  the  down-cast,  a 
large  hollow  chamber  in  which  tho  smoke-stack  enters  and  ends  near  the  top  in  an  open 
hood  that  catches  and  precipitates  the  dust  in  the  chamber,  which  terminates  at  the 
top  in  a  funnel  shape, to  which  the  smoke-stack  ieattachod,and  continues  adistance 
of  30  feet  higher.  This  makes  the  entire  height  of  the  stack,  from  foundation  to  sum- 
Biit,  about  53  feet.  Tho  down-cast  is  the  peculiar  feature  of  this  furnace,  for  by  its 
use  18  obviated  all  necessity  for  long  and  expensive  flues  or  fume  arresters,  in  which  to 
catch  the  finely-pnlveriaed  dnst  which  is  carried  upward  by  the  intense  heat  and 
yiolent draughts.  Thedust  isin  thiaprecipitated  wbenit strikestheopen  hood, and, 
falling  into  the  chamber,  is  drawn  off  through  a  spout  placed  at  the  extreme  termina- 
tion  of  its  inclined  base  and  saved  for  manipulation.  Among  the  improvements  deserv- 
ing of  mention,  is  an  improved  truck  aud  slag-pot.    The  truck  is  so  constructed  as  to 
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■fae  evenly  balanced  when  carrying  the  empty  slag-pot,  andiseasilyhandledbjac  ordi- 
11  ary  workman.  Thesl^-potaarequadrilateral  inform  and  composed  of  five  iron  slats 
kept  in  place  by  bolts.  If  eitbec  of  these  plates  are  broken,  tbey  can  be  duplicated 
■witbont  the  loss  of  all,  and  are  thereby  wade  a  great  improvement  over  the  old  atyie, 
■which  is  conical  and  cast  In  one  piece. 

From  assays  made  recently  the  galena  and  carbonate  ores  mingled  showed  returns 
of  55  per  cent,  lead  and  $318.70  silver  per  ton.  The  galena-ore  alone  gives  5S  per  cent, 
lead  and  8139.17  silver  per  ton,  while  the  carlwnateB  yield  7  per  cent,  lead  and  $78.50 
silver  per  ton.  The  raise  at  the  farther  end  of  the  tunnel  is  being  driven  vigoronsly. 
and  has  now  reached  a  point  55  feet  above  the  tunnel.  The  winze  in  the  south  drift 
is  progreasing  finely  in  ore  of  good  quality.  At  a  point  55  feet  below  the  drift  a  level 
is  now  being  run  south,  which  is  now  in  15  feet.  It  is  being  driven  across  the  ledge 
diagonally  from  the  hanging  wall  to  strike  another  winze  100  feet  farther  south  that 
is  w  be  sunk  on  the  foot-wall  at  that  point.  The  light  carbonate-ore  found  in  tiis 
winze  assays  40  per  cent.  lead  and  881.68  in  silver.  The  main  south  drift  is  still  yield- 
ing ore  of  heavy  galena  mingled  with  spar.  The  assays  from  this  part  of  the  mine 
yield  a  higher  per  cent,  of  lead  than  any  other  point,' and  show  as  follows;  Cube 
galena, 70  per  cent,  load  and  $89,53  silver  per  ton;  fine  galena,  58  per  cent,  lead  and 
$96.81  silver  per  ton.  The  average  assay  of  samples  taken  from  all  parts  of  the  mine 
and  pulverized  together  gave  the  following  result,  viz,  60  per  cent,  lead  and  885.84 
silver  per  ton,  which  is  far  beyond  the  average  reanlts  obtained  from  mines  of  this 
character.  A  rich  body  of  carbonate-ore  has  been  struck  in  the  drift  leading  south 
from  the  winze,  which  is  now  the  point  of  deepest  working  in  this  mine.  Assays  from 
the  ore  taken  boia  the  fnce  of  this  drift  gave  the  following  result,  viz,  |1,325.29  in 
silver,  and  56  per  cent,  lead  to  theton,  which  is  the  highest  yet  obtained.  Another 
assay,  made  from  ore  apparently  containing  nothing  but  iron,  which  overlies  this  ricb 
deposit,  gave  the  result  of  68  per  cent.  le.id  and  $11)6  in  silver  pet  ton. 

Cerro  Gordo  district. — I  am  indebted  to  Mr.  E.  ¥.  A.  Hefener,  of  Cerro 
Gordo,  for  the  following  statement  and  tabular  returns  of  mines  in  that 
district.  Cerro  Gordo  is  situated  on  the  ridge  of  the  Inyo  Mountains, 
opposite  Owens  Lake,  at  an  altitade  of  about  8,000  feet.  The  district 
has  now  been  in  esisteuce  about  ten  years.  Like  most  camps  in  this 
part  of  the  country,  it  was  discovered  by  Mexicans.  They  worked  the 
ores  in  a  very  primitive  manner  for  some  time  by  vasos,  until  Messrs. 
Beaudry  and  Belshaw  arrived  here,  put  up  smelting-works,  and  after  a 
great  deal  of  experimenting  succeeded  in  fluxing  the  ores.  Since  that 
time  they  have  been  the  only  company  here  doing  business  of  any 
amount,  running  two  furnaces.  Abont  four  years  ago  another  company, 
the  Owens  Lake  Silver  and  Lead  Company,  was  started,  and  erected 
smelting- works  at  the  shores  of  Owens  Lake,  some  8  miles  from  Cerro 
Gordo.  Their  ores,  however,  are  obtained  from  Cerro  Gordo,  from  the 
Santa  Maria  and  San  Felipe  Mines.  Outside  of  these  two  companies 
no  smelting- works  have  been  erected,  and  no  mines,  except  such  as  they 
control;  have  been  worked  to  any  extent. 

The  character  of  the  ore,  with  the  exception  of  the  San  Felipe,  San 
Lucas,  and  San  Ignaoio  Mines,  is  argentiferous  galena,  averaging  very 
high  in  silver  and  lead.  The  Union  Mine,  the  principal  one  of  the  dis- 
trict, is  valued  by  the  owners  at  §1,500,000,  and  has  been  famous  for  its 
large  chimneys  of  lead-ores  and  the  facility  for  extraction.  It  has  been 
said  that  half  a  dozen  men  could  take  out  enough  ore  to  keep  two  fur- 
naces running.  The  profits  of  the  mine  have  been  very  great,  and  a 
large  amount  of  bullion  has  been  shipped.  For  months  the  average 
yield  of  bullion  of  the  two  furnaces  has  been  over  500  bars  of  from  90  to 
100  pounds  each,  every  2i  hours,  the  bar  being  worth  over  $100. 

For  about  two  years  past,  however,  tbe  camp  has  been  very  dull,  in 
consequence  of  litigation  between  the  San  Felipe  and  Union  Mining 
Companies  for  the  possession  of  the  Union  Mine.  As  a  result,  the 
Union  Mine  has  been  shut  down,  and  only  one  furnace  is  in  operation 
at  present.  Theores  worked  now  are  mostly  of  very  low  grade,  obtained 
by  the  overhauling  of  old  dumps. 
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Although  there  are  a  great  Dumber  of  very  promising  prospects  and 
cHaims  owned  by  other  persons,  the  policy  pursued  by  the  owners  of  the 
two  furnaces  rendered  it  impossible  for  mine-owners  to  work  their  claims. 

Some  3  miles  east  of  Cerro  Gordo  are  the  silver-mines  of  Belmont. 
From  here  Messrs.  Beaudry  and  Belshaw  received  their  supply  of  silver- 
ore.  The  character  of  the  ore  there  is  a  high-grade  cop  per- silver- glance, 
and  a  very  good  free-milling  ore.  The  ores  wiil  average  from  $200  to 
$300  per  ton,  asaay-value ;  but  the  veins,  though  well  defined,  are  small. 
The  principal  mines  there  are  the  Buena  Soerta,  Belmont,  Wedekind. 
Nettie,  and  Gracewood.  A  large  amount  of  work  has  been  done  there, 
the  Belmont,  Wedekind,  Nettie,  and  several  others,  aa  well  as  the 
Buena  Snerta,  and  the  Gracewood.  There  must  have  been  at  least  from 
$60,000  to  $70,000  worth  of  labor  done  there ;  but,  with  the  exception 
of  the  Buena  Suerta,  which  is  worked  alone  by  the  owner,  they  are  all 
lying  idle,  and  have  been  so  for  years.  If  the  miners  want  to  dispose  of 
their  ores,  they  must  do  so  to  M^srs.  Beaudry  and  Belshaw,  and  they 
cannot  afford  to  take  the  ore  out  at  the  prices  offered  to  them.  The 
price  charged  for  reduction  is  (according  to  Mr.  Hehner)  $50  per  ton. 

During  the  last  three  or  foar  months  quite  an  excitement  has  pre- 
vailed in  the  camp  in  consequence  of  the  finding  of  very  rich  specimens 
of  a  porous  iron-ore  coming  out  of  the  casing  of  the  Jefferson  lead-mine, 
which  is  exceedingly  rich  in  free  gold.  A  great  number  of  specimens 
have  been  picked  up  on  the  old  dump  of  that  mine,  which  were  worth 
from  $5  up  to  $80  and  $90  each.  Here,  also,  Mexicans  were  the  dis- 
covers, ^nd  it  is  the  current  opinion  of  well-informed  persons  here  that 
from  $20,000  to  $25^000  of  gold  must  have  been  taken  out.  All  the  ores 
contain  more  or  less  gold,  aind  probably  this  made  the  value  of  Cerro 
Gordo  bullion  so  high  in  San  Francisco. 

There  is  another  difSealty  which  Cerro  Gordo  is  laboring  under,  viz, 
the  scarcity  of  water.  Two  years  ago  Mr.  Temple,  of  Los  Angeles,  and 
Mr.  Craig  bought  some  springs,  7  or  8  miles  distant,  and  brought  the 
water  to  town,  but  they  were  obliged  to  give  up  the  business  this 
summer  on  account  of  the  dullness  of  business  and  the  scarcity  of 
water  in  their  springs.  Since  then  Messrs.  Beaudry  and  Belshaw  have 
laid  pipes  from  another  spring  some  4  miles  distant,  and  are  now  also 
supplying  the  camp  with  water,  which  is  sold  for  3  cents  per  gallon. 

In  the  early  part  of  November  two  or  three  gold-bearing  ledges  were 
located,  assaying  about  $15  to  $20  per  ton,  but  as  a  matter  of  course 
they  cannot  as  yet  be  profitably  worked.  When  the  two,  or  rather  three, 
furnaces  were  running — the  one  at  Swansea  included — and  the  Union, 
San  Felipe,  and  Santa  Maria  Mines  were  being  worked,  the  place  gave 
employment  to  from  500  to  COO  men — miners,  furnace-men,  coal-burners, 
and  packers.  Now  there  are  not  60  men  employed.  Charcoal  is  worth 
about  $35  per  ton.  The  wages  of  miners  and  fnrnace-men  are  $4  to  $5 
per  day  for  eight-hour  shifts.  Mining  is,  however,  mostly  done  by  con- 
tract ;  and  good  workmen  may  earn  as  high  as  $10,  or  even  $15,  per  day 
on  coutract-work. 

Mr.  William  Crapo,  of  Cerro  Gordo,  has  furnished  me  the  following 
statement  of  the  shipments  of  bullion  from  that  district  during  the  year 
1S75: 

From  Belshaw  &  Judson's  furnace  2,937^^j^  tons,  containing  an 
average  of  126  ounces  of  silver  per  ton  of  2,000  pounds.  From  Beau- 
dry's  furnace  661^Lf  tons,  containing  an  average  of  147  ounces  silver 
per  ton.    Total,  3,598^^  tons. 

The  lawsuits  which  have  been  hindering  the  bullion-production  for 
several  years  past  having  been  finally  settled  by  a  consolidation  of  all 
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the  interests,  there  is  a  probability  of  a  greatly-increased  production 
during  the  coming  year, 

Descrijtilan  of  leading  min'is  in  Cerro  Gordo  dlairict,  Ibijo  County,  California. 
(Reported  by  E.  F.  A.  Helmer.l 
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The  operations  of  the  Union  Mine  are  reported  as  follows :  About 
fifty  miners,  at  $4  per  day;  cost  of  sinking,  per  foot,  about  $10;  of 
drifting,  about  $7.50;  of  sloping,  per  ton,  about  §2.50 ;  of  mining,  per 
ton,  $5 :  of  smelting,  about  $15. 

The  Mineatta  Mine  is  situated  in  Lookout  district.  Length  of  loca- 
tion, 1,500  feet ;  course,  N.  and  S. ;  dip,  42^  W. ;  average  width,  30  feet ; 
length  of  pay-zone  unknown;  formation,  limestone;  vein-matter,  silver- 
bearing  quartz ;  worked  by  shaft  to  depth  of  100  feet.  Mr.  James 
Dolan,  the  superintendent,  says  this  mine  has  been  opened  in  three 
different  places,  and  at  each  point  large  chimneys  of  very  high-grade 
ore  have  been  exposed.  It  is  difficult  to  estimate  the  quantity  in  sight 
on  the  surface  near  these  openings,  bat  the  closest  surveys  show  not 
less  than  3,000  tonB  of  ore  that  will  yield  fully  $100  to  the  ton.  Much 
of  it  is  rich  in  galena,  but  the  higher  grades  carry  a  combination  of 
gray  carbonates  and  chlorides,  while  the  latest  developments  show  ex- 
tremely rich  black  sulphurets.  The  Mineatta  shows  prominent  crop- 
pings  for  a  distance  of  3,000  feet. 

MONO  COUNTY. 

This  county  lies  on  the  eastern  slope  of  the  Sierra  Nevada,  bordering 
on  the  State  of  ITevada.  It  is  situated  immediately  north  of  Inyo 
County  and  east  of  Tuolumne  and  Fresno.  It  lies  wholly  beyond  the 
main  ridge  of  the  Sierra,  the  crest  of  that  range  forming  its  south- 
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■western  border.  Its  easterly  portion  is  traversed  longitudinally  by  the 
White,  the  Inyo,  and  several  other  chains  of  moantaius,  and  its  west- 
em  portion  contains  several  of  the  highest  peaks  of  the  Sierra,  some  of 
them  having  an  altitude  of  15,000  feet.  The  mineral  resources  are  ex- 
tensive and  but  slightly  developed,  but  are  now  attracting  considerable 
attention  in  consequence  of  the  remarkably  favorable  development  of 
the  Indian  Queen,  the  Comanche,  or  Mack,  and  other  mines  in  the 
White  Mountain  range  near  Benton.  The  ores  of  this  county  are  argen- 
tiferous. 

Since  1870  there  have  been  erected  six  mills,  aggregating  fifty 
stamps.  During  the  past  year  about  5,000  tons  of  ore  was  crushed. 
The  ores  are  of  high  grade  and  require  roasting.  One  of  the  most  im- 
portant districts  is  Oneota,  situated  in  the  White  Mountains.  This  is 
not  a  recently-discovered  mining-district.  The  mines  in  this  section 
have  been  worked  more  or  less  for  the  last,  twelve  years.  Yet  it  is  com- 
paratively unknown  outside  of  the  county,  and  it  is  only  within  the  last 
eighteen  months  that  any  real  mining  has  been  done  or  capital  invested 
in  this  section.  Heretofore  the  mines  have  been  worked  only  in  a  small 
way  and  have  been  entirely  self-sustaining.  But  now,  wiih  the  aid  of 
steam  hoisting-works  and  better  mills,  the  mines  are  yielding  remark- 
ably well. 

The  principal,  mines  worked  here  at  present  are  the  Indian  Queen, 
owned  by  a  San  Francisco  company ;  the  Comanche,  owned  by  Albert 
Mack,  of  Benton,  Cal.,  and  the  Diana,  owned  by  A.  W.  Williams,  of 
Benton.  The  Diana  runs  a  five-stamp  mill.  The  Comanche  and  other 
mines  support  a  ten-stamp  mill.  The  Indian  Queen  has  at  present  only 
a  four-stamp  mill,  but  it  is  the  intention  of  the  company  to  erect  next 
spring  much  larger  works,  as  the  mine  can  now  easily  produce  twice 
the  amount  of  ore  the  present  mill  can  reduce.  Yet  even  with  these 
small  and  insufficient  reduction- works,  the  Indian  Queen  is  paying  divi- 
dends of  $30,000  per  month. 

Mr.  John  Howell,  superintendent  of  the  Indian  Queen,  writes  as  fol- 
lows concerning  that  mine: 

The  Indian  Qaeen  Mine,  sitnato  in  the  White  Mountains,  aboat  fifteen  miles  east  of 
Benton,  Mono  County,  Ct^ifomia,  is  a  vein  of  frotci  3  Co  3i  feet  in  thickness.  Coorse 
of  vein  northwest  and  southeast j  dip,  30°  east;  country-roct,  taloose  slate.  It  is 
a  well-defined  fissare-veiu.  The  ore  is  a  heavy  base  snlphuret,  of  about  the  followiuf; 
proportions:  Lead,  37 per  cent.;  copper, 7  percent.;  iron,  12  per  cent.;  zinc, from  8 
to  14  per  cent. ;  antimony,  3  to  T  percent. ;  snlphnr,  S  to  10  percent. ;  a  little  arsenic; 
no  gold,  and  abont  $200  per  ton  in  silver,  the  remainder  being  clay  and  quartz.  Thu 
ore  is  very  rebellious  and  difficult  to  work,  bot  when  properly  treated  yields  a  bigh  per- 
centage of  the  precious  metal,  Onr  average  yield  of  silver  is  abcnt  90  per  cent.  We  ehlor- 
idizeonr  ores  in  a  Howell's  improved  While's  filmace,  which  is  also  the  method  of 
treating  ore  at  Mack's  Mill  in  Benton.  Within  the  last  year  several  mines  have 
been  discovered  betwe*n  here  and  Owens  River  Valley,  on  the  western  slope  of  the 
White  Mountains,  and  in  the  near  fntuie  this  promises  to  be  a  rick  and  extensive  min- 
ing-section. 

The  Indian  Queen  employs  20  miners,  at  $4  per  day ;  cost  of  sinking, 
$6  per  foot;  drifting,  $3.50;  stopiug,  $5.50  per  ton;  mining,  per  ton,  $8 
to  $10.  The  cost  of  milling,  including  roasting,  is  stated  to  be  $32  per 
ton.  The  average  yield  per  ton  is  $180.  The  present  mill  has  a  capac- 
ity of  5  tons  per  day.  This  company  may  be  relied  on  for  a  large  bul-' 
lion-production  in  1876,  when  the  new  uiill  will  be  in  operation. 

There  are  several  other  valuable  mines  in  the  county,  among  others, 
the  Comanche,  from  which  no  returns  were  received.  The  Dunderberg, 
a  promising  property,  was  described  in  the  report  of  1873,  page  17. 
Since  that  time  nothing  has  been  done  on  this  mine  in  consequence  of 
the  failure  to  obtain  profitable  results  by  the  common  mill-process. 
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SAN  DIEGO   COUNTY. 

Tlie  important  gold-producing  regions  of  Sonthern  Calil'ornia  are  with- 
in the  limits  of  Sau  Diego  and  Kern  Counties.  San  Diego  has  eight 
quartz-mills,  and  during  the  last  two  years  has  crushed  about  10,000 
tous  of  quartz  per  annum.  From  1870  to  1873,  during  the  prevalence 
of  a  quartz  excitement,  there  were  erected  in  this  county  ten  mills,  ag- 
gregating 60  stamps,  at  a  total  cost  of  $80,000.  Most  of  these  mills  are 
iiile,  and  none  of  the  mining  operations  have  proven  permanently  profit- 
able. The  characteristics  of  the  quartz-mines  and  the  record  of  the  prin- 
cipal ores  may  be  found  in  the  reports  of  1871  and  1873.  Since  that  period 
the  gold  product  has  materially  fallen  off.  The  principal  mine,  the  Char- 
iot Mill  and  Mining  Company,  has  since  its  incorporation  levied  $48,000 
in  asseBsmenta  and  disbursed  851,000  in  dividends,  the  last  dividend 
having  been  declared  in  1874.  This  mine  has  attained  a  depth  of  300 
feet  and  has  a  fine  lO-stamp  mill.  Prospecting  has  been  actively  re- 
sumed during  the  past  year,  in  some  cases  with  favorable  results.  The 
Beady  Relief  Mine  recently  crushed  100  tonsof  oreyieliling$30perton, 
and  has  large  reserves  in  sight.  Several  other  mines  have  developed 
.extensive  reserves  of  ore  which  will  yield  from  $20  to  $30  per  ton. 

KERN   COUNTY.  , 

Xern  County,  having  an  area  of  8,000  square  miles,  comprises  within 
its  limits  the  southern  terminus  of  the  great  valley  of  the  Ban  Joaquin ; 
it  contains  valuable  gold-mines,  both  quartz  and  placer,  and  large  de- 
.posits  of  salt,  sulphur,  petroleum,  and  other  minerals.  The  county  had 
in  1875  twelve  quartz-mills,  which  are  reported  as  having  crushed  25,000 
tons -of  ores  for  the  fiscal  year  ending  June  30,  but  as  the  mill  o!' the 
Sumner  Mine  commenced  crushing  about  that  time,  the  product  for  the 
year  endiug  December  31  would  be  largely  increased.  This  mine,  one 
of  the  most  important  in  the  State,  by  reason  of  the  great  width  of  its 
vein  and  the  magnitude  of  its  operations,  was  fully  described  in  the 
report  for  1875. 

A  correspondent  says  of  this  property: 

The  Sauiner  Mining  Company  ia  doing  a  great  deal  of  work.  It  employs  170  men. 
Tbe  eiglitj-staiup  mill,  which  ie  the  largest  and  most  coiuplebe  on  the  coast,  ie  in  con- 
stant operation,  cniahiDg  from  100  to  120  tona  per  day.  The  mine  ia  Bituated  about 
three-fonrths  of  a  mile  above  the  mill,  and  the  machinery,  inclnding  the  pump,  boist- 
ing-worka,  &o.,iainallreBpectBfirBtclOBa.  We  entered  the  first  or  80-foot  level  tbrougli 
a  tunnel  of  about  300  yarda  in  length,  through  which  the  ore  is  taken  out,  and  the 
mine  drained  of  the  water.  A  great  qnantity  of  ore  baa  been  token  from  this  level. 
From  .thia  point  we  deaoended  80  feet  in  the  hoiating-worke  to  the  160-foot  level.  This 
level  hae  been  worked  at  a  distance  of  500  feet  on  the  other  side,  embracing  an  entire 
length  along  the  body  of  the  ore  of  1,000  feet,  and  meaeures  wherever  cut  throngh  from 
30  to  40  feet  in  thicknesB,  although  the  pay-rock  in  noma  places  appears  to  run  in  strips  or 
ve  inn,  and  again  widen  a  outtotheenliretbickncBB.  A  depth  ofsixi  feet  has  been  reached, 
and  tbe  prospects  continue  to  improve.  The  eaet  casing  of  the  quartz-vein  is  clay. 
At  the  mouth  of  the  tunnel  before  spoken  of  is  a  large  dump,  where  the  oar  ftom  the 
mine  lis  .unloaded,  and  a  chute  from  this  opens  into  a  car  that  runs  to  the  mill.  The 
road  from  the-dump  to  the  mill  ia  laid  with  amall  iron  railing,  and  the  grade  is  snoh 
that  the  car  rnna  with  its  own  momentum,  and  is  drawn  baofc  by  horae- power,  so  that 
the  cost  of  carrying  the  rock  to  the  mill  does  not  exceed  $5  to  the  one  hundred  tona. 
The  rock  enters  the  dnmp  at  the  mill,  where  it  is  deposited  above  the  level  of  the 
l)uildiug.  and  at  an  opening  at  the  bottom  of  the  dnmp  the  rock  is  taken  out  and 
passes  through  a  rock-breaker  and  then  drops  into  a  car,  which  passes  along  the  line 
of  eighty  stamps,  and  is  deposited  into  a  hopper  provided  for  each  live  stamps.  From 
here  ib  is  thrown  into  the  battery  by  a  Belf-ieeder.  The  whole  works,  front  the  mine 
antil  the  gold  is  extracted,  are  constructed  on  the  most  simple  and  economical  plan, 
The  quartz-mill  is  ran  by  water,  which  is  abundant  at  all  aeasons  of  the  year.  There 
is  ono  difficulty  attending  the  work  in  the  mine,  and  that  ia  the  great  amount  of  water. 
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It  requires  a  pnmp  with  au  IS-inch  pipe,  making  fifteen  strokes  per  minute,  working 
contmuouBlj  iiigbt  and  day  to  keep  the  water  out  of  the  shaft.  Several  other  shafts 
and  tunnels  are  being  ruu  on  the  same  lead,  and  the  erection  of  other  mills  and  works 
is  contemplated. 

The  trouble  from  water,  as  I  learn  from  the  best  aathority,  haa  seri- 
ously hludered  the  operations  of  the  Sumner  Mine.  At  the  end  of  the 
year  the  water  was  130  feet  below  the  adit-level.  A  16-inch  pnmp,  in 
addition  to  the  12-ineh  now  rnuuing,  was  to  be  pot  in.  I'he  new  mill 
was  ran  from  June  to  the  end  of  the  year  on  the  very  low-grade  ore, 
(partly  above  and  partly  below  adit-level,)  which  has  yielded  not  quite 
$1,000  per  day.  The  bottom  of  the  shaft  is  in  ore  of  high  average,  and 
the  water  once  controlled,  large  returns  are  expected. 

The  Consolidated  Bunnell  has  made  arrangements  for  a  ten-stamp 
mill,  which  will  be  in  running  order  by  the  1st  of  February,  187(J,  The 
main  tunnel  was  run  in  148  feet  and  tapped  the  vein.  From  this  point 
the  company  turned  at  right  angles,  and  is  running  a  tunnel  along  the 
foot-wall  and  fbllowiug  a  rich  vein  of  ore  about  two  feet  wide.  They 
have  thus  followed  the  lead  about  35  feet  and  have  taken  out  three  hun- 
dred tons  of  rich  ore.  The  vein  contains  horn  and  ruby  silver.  The  re- 
mainder of  the  lead  is  not  so  rich,  but  will  pay  well  for  worliing.  J.  S. 
Colling,  in  prospecting  the  lead,  found  croppings  extending  two  miles 
beyond  the  13,000-foot  location.  At  one  place  the  croppings  were  about 
ten  feet  wide  on  the  surface,  and  pieces  taken  from  them  assayed  $137 
to  the  ton.  Tbe^e  croppings  run  in  a  straight  line,  passing  directly  over 
the  top  of  the  mountain.  The  other  side  is  covered  with  the  debris,  and 
the  vein  is  lost. 

Mr.  Jacobs,  who  represents  a  San  Francisco  company,  has  recently 
visited  the  Hot  Springs  Valley  and  the  placer-mines  on  Kern  Biver  be- 
low, examining  the  mines  with  a  view  to  putting  through  the  McCanu 
ditch,  which  will  be  about  nine  miles  long,  and  will  cost  about  $18,000. 
It  is  designed  to  supply  all  the  placer-mines  of  that  country  with  water, 
and  will  also  famish  water  in  M  probability  for  irrigating  purposes  in 
Hot  Springs  Valley,  There  are  about  forty  acres  on  this  claim,  all  rich 
gravel-diggings.  It  includes  three  or  four  different  bars,  among  which 
are  Oiler  Bar  and  China  Bar.  The  gravel  is  supposetl  to  be  from  5  to 
95  feet  deep.  The  bars  and  small  gulches  on  Kern  Biver  in  this  vicin- 
ity are  being  worked  by  the  Chinese,  who  are  seen  everywhere  with 
their  rockers  and  si  nice- boxes. 

The  Saint  John  Mining  Company,  at  Sageland,  expended  from  $50,000 
to  $60,000  in  putting  up  hois  ting- works,  pump,  &c.  They  are  now  down 
720  feet,  where  the  vein  is  from  4  to  4J  feet  wide,  and  said  to  be  very 
rich.  This  is  the  deepest  mine  in  the  county.  A  twelve-stamp  mill  with 
thiee  batteries  was  reported  ready  to  start  up ;  but  at  the  close  of  the 
year  I  learned  that  the  mine  was  shut,  and  that  it  was  somewhat  doubt- 
ful whether  it  would  ever  be  opened  again.  Of  the  precise  nature  of 
the  disappointment  or  difficulty  which  led  to  this  suspension  I  am  not 
advised. 

The  Bright  Star  Mine,  located  at  Piut-e,  eighteen  miles  from  the  Hot 
Springs,  is  running  fifteen  stamps  on  rich  ore.  The  shaft  is  down  about 
350  feet  on  the  vein,  which  is  8  to  12  feet  wide.  The  company  has 
already  realized  from  this  mine  from  $250,000  to  $300,000.  A  number 
of  other  mines  are  worked  in  the  same  neighborhood  with  arrastras. 

San  Bernardino  attracted  some  attention  last  year  as  a  field  for  quartz- 
raining  operations,  and  a  forty-stamp  mill  was  erected  by  the  Gold 
Mountain  Company,  near  Bear  Valley,  at  a  cost  of  $100,000,  and  with 
a  crushing-capacity  of  100  tons  per  day.    The  enterprise  proved  a  fail- 
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ure,  owing  to  the  indiscriminate  worting  of  roassea  of  barren  quartz. 
The  quartz-zoDe  of  this  district  is  of  great  width,  bnt  the  system  of  pay- 
shoots,  if  such  exists,  was  not  discovered  by  the  managers,  or  at  least 
wEbs  not  developed. 

San  Luis  Obispo,  a  sonthern -coast  county,  has  lately  been  the  scene 
of  great  activity  in  quicl;  silver-mining.  The  principal  mine,  the  Oceanic, 
was  described  in  our  last  Beport,  (for  1875.)  The  Tribune  of  December 
'A5  says:  The  miuing-interests  of  the  county  are  growing  brighter  with 
every  month's  development.  There  ia  not  a  remaining  doubt  as  to  the 
fact  of  there  being  one  of  the  richest  and  most  extensive  quiclcsiiver- 
belts  running  through  the  entire  length  of  the  county  that  is  to  be  found 
in  any  portion  of  the  State.  The  development  of  these  mines  will 
greatly  quicken  every  other  industry  in  the  county.  At  the  present 
time  there  are  probably  250  men  at  work  in  these  mines,  and  the  amount 
of  money  pat  in  circulation  through  their  earnings  is  already  consider- 
able; but  let  the  number  be  increased  to  one  or  two  thousand,  a^  it 
well  might  be,  then  everybody  would  leel  its  influence.  The  I  ceanic 
company  for  months  in  succession  last  summer  paid  as  high  as  $10,000 
a  month  for  wages  and  material,  which  gave  a  great  impetus  to  all 
classes  of  business  in  and  about  Cambria.  The  Ocean  View  Mine  has 
now  employed  60  men,  and  must  keep  up  as  large  a  force  until  the  works 
are  all  couiplete4. 

MAEIPOSA  COUWTY. 

The  following  table,  compiled  from  the  ofQcial  returns  of  county  assess- 
ors, shows  the  condition  of  mining  from  1870  to  date : 


. 

S 

5 

^^ 

Year 

i 

E 

"1 

n 

k 

1 

*a 

11 

3 

a 

^ 

s  = 

SVO 

30 

10 

CO 

M 

ie,ooo 

10 

66 

15,000 

SO 

1 

« 

The  principal  source  of  gold-production  up  to  the  year  1870  was  from 
the  Mariposa  estate,  known  as  the  FriSmont  grant,  and  now  the  property 
of  the  Mariposa  Land  and  Mining  Company.  The  leading  mines  of  the 
company  were  described  in  the  Keports  of  1869  and  1871,  and  again  in 
.  tabulated  form  in  the  Report  of  1874,  pages  67, 68.  During  the  past  few 
years  the  company's  energies  have  been  devoted  to  the  running  of  a 
long  adit  from  the  monnd  to  strike  the  principal  mines  at  great  depth. 

As  early  as  1858  or  1859,  the  late  Dr.  Justus  Adelberg  suggested  the 
advisability  of  a  tunnel  from  the  Merced  Eiver,  at  the  Bentou  Mills, 
along  the  line  of  the  vein  of  quarts  which  was  known  to  exist  from  the 
river  to  the  Pine  Tree  and  Josephine  Mines,  and  from  these  last  con- 
tinuing southwardly  to  Mount  Ophir,  Princeton,  Agua  Frio,  and  even 
to  the  extreme  southerly  limits  of  this  estate.  The  suggestion  was  not 
act«d  on  at  the  time,  but  some  years  after  was  again  brought  to  the  notice 
of  the  Mariposa  Oompany.  A  tunnel  was  commenced  and  then  aban- 
doned, and  the  enterprise  was  permitted  to  rest  until  June,  1873,  when 
the  work  was  in  reality  commenced.    The  tunnel  was  carried  on  witb 
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occasiooal  iuterruptions  until,  June,  187i,  and  then,  after  a  rest  of  six 
months,  was  again  resumed.  Wlien  it  had  reached  a  length  of  1,000 
feet  a  vein  was  intersected,  supposed  to  be  the  continuation  of  the  Pine 
Tree.  The  work  at  the  commencement  was  easy,  bnt  as  the  drift  ad- 
vanced the  ground  became  harder,  until,  at  440  feet,  hard  blue  slate 
was  encountered,  and  has  since  continued.  The  course  of  the  tunnel 
being  parallel  to  this  stratification,  iu  blasting  the  powder  loses  75  per 
cent,  of  its  effective  force  on  the  "  center  cuts."  The  length  of  the 
tunnel  at  the  end  of  the  year  was  reported  about  1,300  feet,  and  the 
rate  of  progress  as  rather  less  (owing  to  the  extreme  hardness  of  the 
rock)  than  the  previous  average  of  00  feet  per  month.  A  visitor  informs 
me  that  the  rock  in  the  heading  was  so  hard  that  a  continuous  circle  of 
flame  issued  from  the  drillholes  till  they  had  attained  the  depth  of  five 
or  six  inches,  although  water  was  poured  into  them  while  the  drills  were 
in  motion.  Had  it  not  been  for  the  Burleigh  rock-drill  the  work  would 
have  been  abandoned  long  since,  as  competent  miners  estimate  the  cost 
of  running  it  at  $70  per  foot.  This  tnnnel  once  in,  the  cost  of  carrying 
it  on  will  be  defrayed  out  of  the  vein  itself,  for,  with  a  down-grade  to 
the  mill,  and  no  necessity  of  handling  the  ore  twice,  the  quartz  can  be 
delivered  at  the  "  spaller "  tijr  less  than  $2  per  ton,  and  the  cost  of 
milling  will  not  exceed  that  amount,  as  the  principal  item  of  expense  in 
milling  is  reduced  to  a  minimum  by  using  the  water-power  of  the  Merced. 
Steps  are  now  being  taken  to  bring  in  a  ditch,  which,  besides  furnish- 
ing power  to  the  Benton  Mills,  will  also  supply  the  means  of  working 
the  placers  above  the  banks  of  the  river,  which  are  now  useless  for  the 
want  of  water.  The  amount  of  power  to  be  derived  from  the  increased 
fall  will  be  nearly  3,000  horse-power.  It  is  part  of  the  policy  of  the 
company  to  utilize  this  power  by  milling  the  quartz  furnished  by  the 
series  of  veins  from  the  Merced  Eiver  to  Agua  Frio,  thus  avoiding  the 
enormous  expense  for  fuel  of  about  $30,000  yearly  for  each  mill.  The 
canal  will  have  a  capacity  of  20,000  cubic  feet  pet  minute. 

During  the  year  just  past  the  company  has  driven  the  main  dram  and 
working- tunnel  above  alluded  to  760  feet,  but  the  real  .working-time  has 
been  but  little  over  six  months,  as  the  old  Benton  dam  had  to  be  re- 
built, thus  taking  away  for  a  considerable  period  the  power  used  in 
compressing  air,  &c.  The  Pine  Tree  fissure  was  cut  and  crossed  at  1,000 
feet.  It  showed  a  small  vein  of  about  six  iuches,  well  defined  and  car- 
rying snlphnrets.  Assayers  attheNew  York  assay-office  pronounced  it 
regular  oreandcontainiug$9per  ton  in  gold.  The  position  of  the  vein 
is  the  same  as  had  been  calculated  according  to  the  surveys  and  surface- 
observations.  Now,  following  on  the  vein,  which  widens  as  it  advances, 
there  are  still  200  feet  to  drive  before  reaching  a  point  under  the 
first  outcropping.  The  drifts  will  then  have  "  backs  "  of  500  feet  ver- 
tical height,  with  a  3-foot  vein  on  the  surface.  Parallel  to  this  and  250 
feet  distant  is  a  4-foot  vein,  for  which  a  cross-cut  is  now  running,  and 
toward  which  it  has  advanced  126  feet. 

From  these  outcroppings  to  the  old  Pine  Tree  the  surface-indications 
are  continuous  and  well-defined. 

Pros  pectin  g-d  rills  will  be  used  after  January  1,  to  make  a  thorough 
examination  of  the  best-appearing  veins  on  the  whole  estate.  Prepara- 
tions are  making  to  sink  on  the  well-known  Princeton  vein  to  the-depth 
of  1,200  or  1,500  feet.  This  will  allow  an  undercutting  of  the  old  works 
from  800  to  1,000  feet.  At  the  time  this  mine  was  closed,  it  is  said  an 
extensive  4-foot  vein  of  $12  to  $15  rock  was  abandoned.  This  was  six 
years  ago,  when  the  cost  of  mining  was  high,  but  by  means  of  the  Eur- 
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leigh  drills  and  compressed  air  from  the  IJerced  the  cost  has  been  greatly 
reduced. 

In  theEiver  tunnel,  wifh  a  heading  8  feet  by  12  feet,  the  lowest  offer  by 
hand  labor  is  $70  per  running  foot,  whileby  machinery  the  (trfai  expense 
is  $34.50,  as  shown  during  the  past  six  months.  This  includes  every- 
thing— rails,  ties,  ear-repairs,  some  timbering,  powder,  &e. 

The  principal  mines  near  Coulterville,  in  this  coauty,  were  described 
in  tabulated  form  in  the  report  of  1875.  Buring  the  past  year  but  little 
has  been  done  in  this  portion  of  the  county.  There  are  many  valuable 
mines  in  this  district  lying  idle  owing  to  litigation  and  bad  management. 
The  Douglass  and  the  Maxweil  Creek  Mines  will  resume  operations  early 
in  1876.  Their  mills  are  only  one  mile  from  town.  These  mines  have  a 
good  record.  The  Hasloe  and  Bandereta  Mines  are  ten  miles  from  town, 
and  have  ten  stamps  each  running.  The  Martin  &  Walling  Company 
will  resume  early  in  1876,  The  Ralston  Marble  Spring  Mine,  two  miles 
from  Bower  Cave,  is  said  to  be  valuable.  The  McAlpine,  five  and  a 
half  miles  from  Bower  Cave,  has  turned  out  well.  Dr.  McLean's  Mine, 
near  the  last,  looks  well.  The  Conlterville  Mill  and  Mining  Company, 
ten  miles  from  Bower  Cave,  is  rnnning  a  ten-stamp  mill.  The  Crown 
lead  is  three  miles  from  town.  There  are  some  others  of  less  note  in  this 
vicinity.  Coulterville  is  a  distributing-point  for  a  large  region,  supply- 
ing camps  twenty  or  twenty -five  miles  around. 

The  principal  mines  in  the  vicinity  of  Horuitos  are  the  Washington, 
Hardwick  So.  9,  the  Spring  Ledge,  Guleh,  Silver  Lead,  the  Gaines, 
Campidonico,  Dause,  and  a  few  others  of  less  note.  The  Washington, 
one  and  a  half  miles  from  town,  is  »  good  mine.  They  are  working  on 
the  7<K)-foot  level.  Their  last  clean-up  {November,  1875)  yielded  $7,800 
from  350  tons  of  rock.  They  work  75  men — 25  Chinese.  Their  greatest 
drawback  is  fuel.  Wood  costs  $50  per  day.  Their  rock  is  sulphuret, 
and  they  have  extensive  chlorinatiugworka.  Their  engine  for  pumping 
is  70  horse-power ;  for  quartz-mill,  70  horse,  and  for  the  hoisting- works, 
25  horse.  The  engine  for  the  mill  will  drive  forty  stamps ;  they  now  rua 
but  twenty  stamfis.  The  Campidonico  runs  five  stamps;  the  Hardwick. 
five  stamps,  and  the  G-aiues,  ten  stamps.  The  Gulch  Mine  will  erect  a 
ten-stamp  mill  early  in  1876. 

Through  the  courtesy  of  the  owners  and  of  Capt.  J.  H.  Eiley,  of 
San  Francisco,  1  am  enabled  to  present  an  abstract  of  the  report  of  Mr. 
James  D.  Hague,  M.  E.,  on  the  Hite's  Cove  Mine,  which  was  described 
in  the  report  of  1875,  and  which  may  be  considered  as  one  of  the  leading 
quartz-mines  of  the  State. 

Thd  Hite  Mine  is  at  Hite'8  Cove,  on  the  South  Merced  River,  tbree  or  four  miles 
above  the  JDnctiOD  of  that  branch  with  the  main  atream  flowing  out  of  tho  Yosemite 
Valley.  A  sharp  ridge,  1,500  to  1,700  feet  high,  here  divides  the  two  streams.  The 
vein  on  which  the  mine  ia  worfecd  crops  out  nigh  up  on  the  north  side  of  this  ridge, 
overlooking  the  South  Branch.  The  outcrop  of  the  vein  follows  an  early  east  and  west 
line  along  and  dipping  (nurtberl;)  Bt«epl;  into  the  hill.  The  mine  ia  opened  hy  two 
tunnels,  which  enter  the  hill  through  country-rock  at  right  angles  to  the  vein.  Both 
tunnels  are  so  situated  that  they  cut  the  vein  near  the  center  of  the  claim,  which  is 
1,000  feet  in  length  ;  there  are,  therefore,  abont  500  feet  of  ground  on  either  side  of 
the  points  in  the  vein  thus  intersected.  The  lower  tnnnel,  through  which  tho  mine  is 
Eow  chiefly  worked,  is  ahotit  500  to  550  feet  vertically  above  the  bed  of  the  river. 
The  upper  tunnel  is  about  565  feet  above  the  lower,  or  about  586  feet  when  measured 
on  the  dip  of  the  vein,  say  75  degrees.  The  croppings  are  from  1^5  to  SOO  feet  above 
the  upper  tunnel. 

The  npper  tunnel  is  about  300  feet  in  length.  From  the  point  of  its  intersection 
tritb  the  vein  a  drift  has  been  driven  along  ttie  vein  east  and  west  over  300  feet  in 
each  direction,  developing  two  shoots  of  ore,  one  in  each  end  of  the  mine.  These 
shoots  have  each  been  etoped  out  for  a  considerable  length  l>etween  the  tunnel  and 
the  surface.  The  lower  tunnel  is  about  1,400  feet  in  length.  From  its  point  of  iuter- 
aection  with  the  vein  drifts  have  beenrun  each  way  nearly,  if  not  quite,  tu  the  bound- 
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ary-liaes.  The  two  tunnels  (566  feet  apart  on  the  dip  of  vein)  are  connected  by  the 
■works  in  the  western  half  of  the  claim,  where  a  fine  body  of  ore  has  been  developed 
and  partly  worked  out.  The  eastern  half  of  the  mine  is  not  so  far  developed.  The 
lower  tonnel  shows  »  strong  vein  of  quartz  that  aaaaya  well,  but  the  ground  there 
between  the  two  tnnnels  remained  almost  uutonched  at  the  date  of  the  writer's  limt 
visit,  Jane,  1675.    Below  the  lower  tannel  no  work  whatever  had  then  been  done. 

The  natnre  and  extent  of  the  development  in  the  mine  In  June,  1875,  may  be  partly 
described  as  follows : 

On  the  level  of  the  lower  tunnel,  drift  west  to  boiiodary-line,  nearly  500  feat. 

On  the  level  of  the  lower  tnncel,  drift  east  about  400  feet. 

Above  the  level  of  the  lower  (uimel  a  series  of  winaes  connect  with  the  upper  tun- 
nel, starting  from  the  lower  level  at  a  point  150  feet  west  of  the  lower  tunnel. 

On  level  84  feet  above  lower  tannel,  drifts  east  and  west  from  winze,  aggregating 
184  feet. 

On  level  190  feet  above  lower  tunnel,  dtifta  east  and  west  from  winze,  aggregating 
430  feet. 

On  level  365  feet  above  lower  tnnnel,  drifts  east  and  west  from  winze,  aggregating 
100  feet. 

On  level  343  feet  above  lower  tunnel,  drifts  east  aud  west  from  wi 


On  level  432  feet  above  lower  tnnnel,  drifts  east  and  west  from  winze,  aggregating 
208  feet. 

On  level  496  feet  above  lower  tunnel,  drifts  east  and  west  from  winze,  aggregating 
256  feet. 

On  npper  tnnnel,  586  feet  above  lower  tunnel,  drifts  east  and  west  from  winze,  aggre- 
gating 700  to  750  feet. 

Tb^  drifts,  with  their  connected  winzes,  cross-cuts,  and  stopes,  afford  the  follow- 
ing observationB  on  the  cbaracter  of  the  vein.  The  inclosing  country-rock  is  blaok 
slate;  general  course  of  vein  regular,  and  nearly  eaet  and  west;  dip  to  the  north  T.'^i 
degrees  from  the  horizon ;  width,  vrnviog  between  extremes  of  a  few  inches  to  over  20 
feet,  averaging  where  stoped  5  to  6  iteet.  Tlie  quartz  occnrs  in  shoots,  pinching  and 
widening  at  greater  or  less  iniervals.  The  main  west  shoot,  which  has  been  thus  far 
the  chief  sonrce  of  qnartz,  has  been  opened  in  length  from  100  to  S50  feet  on  different 
levels.  On  the  bottom  level  this  shoot  has  acootinuons  length  of  250  feel.  The  quartz 
also  sonietimeB  forma  two  or  more  parallel  veins  or  seams,  so  tb.it  witbin  the  space 
Included  between  the  main  boning  and  foot  walls  of  the  vein  there  may  be  two 
distinct  bodies  of  quartz  separated  by  a  horse  of  slate.  In  the  upper  works  theto 
have  always  been  three  separate  Beams  recognized,  although  only  two  have  been  mucb 
worked.  In  the  bottom  level  the  vein,  which  is  15  to  20  feet  wide  wliere  cut  by  th'.i 
tannel,  is  divided  by  a  large  horse  in  the  western  portion  of  the  ground.  The  general 
character  of  the  quartz  Uirooghont  the  mine  is  moderately  hard,  while  or  bluish- 
wbite,  sometimes  mixed  with  seams  of  slate,  frequently  showing  free  gold,  with  some 
iron  suiphurets  and  a  little  galena.  The  quality  varies  between  wide  extremes,  say 
from  SIO  to  $100  per  ton.  The  average  of  several  years'  operations  appears  to  show  a 
yield  of  $30  to  $40  per  ton.  At  the  end  of  1B74,  a  carefn]  estimate  of  the  amount  of 
quartz  thns  far  worked  showed  a  product  of,  say,  30,000  tons,  yielding  over  $1,250,000, 
or  something  over  $40  per  ton.  According  to  the  reported  operations  of  this  year, 
(1875,)  this  yield  has  been  fully  sustained.  It  is  specially  noteworthy  that  n  a  If  all 
the  quartz  taken  from  the  mine  is  crnshed  without  any  discrimination  or  assortn  ent 
The  dnrops  stow  very  little  or  no  quartz.  The  yield  obtained  is  the  result  of  m  11  ng 
the  whole  vein. 

The  mine  has  been  known  and  worked  since  1863.  Its  early  history  is  un  eoo  d  .d 
and  its  production  can  only  be  stated  in  general  terms.  In  itcier  years  tl  e  ball  n 
prodnctiou  is  given  as  follows:  1869,  (39,171;  1?70.  $196,9(8;  1871,  $138  567  1P72 
f  133,782;  1873,8136,125;  nine  months  of  1874,  $112,942.  The  total  product  f  om  the 
beginning  to  tbe  end  of  1874  is  placed  at  sometliing  over  $1,250,000. 

The  costs  of  operation  are  known  in  detail  for  only  two  or  three  years.  Including 
all  espenses  for  mining  and  milling,  dead-work,  permanent  Improvements,  &c,,  these 
were  reported  as  follows ; 

Ib  1872,  $42,792,78,  estimated  per  ton  at  $17.11. 

In  1873,  $53,585,  estimated  per  ton  at  $17.86. 

In  1874,  <9  months,)  $31,063.32,  estimated  per  ton  at  $10. 

Tbe  estimated  net  profits  per  ton  of  quartz  crushed  during  tbe  same 
period  were  as  follows : 

In  1872,  $36.38 ;  1873,  $27.51 ;  nine  months  of  1874,  $30.33. 

The  net  proffts  of  the  year  1874  are  reported  at  $120,000. 

The  minfi  is  provided  with  a  mill,  which  is  situated  near  the  river-bank  and  directly 
below  the  tunnel-mouth.  Tbe  ore  is  brought  out  from  tbe  mine  on  a  tram-way,  and  is 
fient  down  to  mill  by  na  inclined  road  without  change  of  cars.    The  mill  has  twenty 
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stamps ;  but  as  all  the  ore  is  gronnij  in  pans  for  the  pnrpose  of  dividing  it  finely,  and 
ojafforaing  abundant  opportanity  for  amn!gamation,tliedntyof  the  mill  is  very  light. 
Dot  exceecting  <)n  1374)  iS'iO  tuna  per  month.  The  cost  of  milling  alone  is  said  to  aver- 
age  aboCt  $3.75  per  ton.  The  niiU  is  driven  by  water-power,  obtained  in  abundance, 
during  most  of  the  year,  fconi  the  South  Merced.  At  the  present  date  <1S75)  the  mill- 
ing-facilities are  being  increased  by  the  addition  of  twenty  now  stamps.  With  these 
in  operation  it  is  expected  that  the  monthly  production  will  be  from  130,000  to  (40,000. 

The  mine  in  its  present  condition  is  able  to  furnish  a  much  larger  snppty  of  ore  than 
in  called  fi»'  by  the  present  scale  of  operations.  In  16T4,  when  visited  by  the  writer, 
the  total  force  employed  was  34  men,  of  whom  only  10  were  miners ;  the  remainder 
comprising  9  trammers,  6  mill-men,  1  tailings-man,  carpenter,  smiths,  foreman,  cooks, 
and  Jobbers.  Of  the  mining-force,  only  4  were  sloping,  5  were  breaking  quarts  in 
opening  groimd,  and  I  on  dead-work.  This  force,  without  working  nights  or  Sundays, 
kept  the  miU  fully  supplied. 

At  that  date  the  developed  reserves  of  quartz  standing  in  the  opened  ground  were 
estimated  at  30,000  to  40,000  tons,  and  valued  at  8750,000  to  81,000,000  net. 

The  promise  of  the  mine  for  the  future,  beyond  these  developed  resources,  was 
nnnaually  good. 

TTJOLTTMNE   COXJNTT. 

This  county  wa.s  deseribeil  at  length  in  my  report  for  1872,  since 
■which  time  there  has  been  little  change  in  the  coadition  of  mining  there. 
There  are  in  the  county  twenty  quartz-mills,  most  of  them  working 
irregularly,  and  crushing  about  15,000  tons  per  annum.  Tho  bullion- 
yiehl  from  this  source  will  be  materially  increased  next  year  (1876)  by 
the  working  of  the  Confidence  Mine,  which  has  developed  large  ore- 
bodies  during  the  past  year.  This  important  mine  was  fully  described 
in  my  last  year's  report  by  Professor  Ashburner.  The  principal  mines  are 
the  Confidence,  Spring  Galch,  Golden  Gate,  Soulsby,  and  a  group  of 
mines  on  the  Mother  lode,  which  passes  through  this  county,  all  of 
which  have  been  described  in  former  reports.  Gravel-mining  under 
Table  Mountain  has  been  carried  on  extensively,  but  no  returns  can  be 
obtained.    The  system  of  working  is  the  same  as  in  1872. 

Mr.  H.  G.  Wetmore,  superintendent  of  the  Golden  Gate,  makes  the 
following  report  of  his  mine  : 

Golden  Gate  Mine — ^length of  location,  2,600  feet ;  course,  northeast  and 
southwestj  dip,  west  70  to  80 degrees ;  length  pay-zone,  100  feet;  aver- 
age width,  C  feet  as  far  as  explored ;  are  still  in  pay  ore ;  country-rock, 
slate;  vein-matter,  flinty  quartz;  no  machinery  yet  erected;  greatest 
depth  attained,  210  feet;  greatest  length  horizontal  exploration,  285 
feet ;  2  levels  opened  by  tunnel,  285  feet  long ;  miners'  wages,  per  day, 
$3;  cost  sinking,  per  foot,  from  $15  to  $30;  cost  drifting,  per  foot,  aver- 
'  age,  $20 ;  cost  sloping,  per  ton,  from  $1.50  to  $2 ;  cost  mining,  per  ton 
extracted,  $3.20;  cost  milling,  per  ton,  $1.25  at  company's  mill;  num- 
ber tons  extracted  find  worked,  about  500 ;  average  yield,  per  tou,  $14.50 ; 
percentage  sulphurets,  from  IJ  to  4  per  cent. 

Golden  Gate  Company's  mill — water-power,  300  inches,  40-foot  fall; 
10  Stamps,  at  720  pounds,  dropping  7  inches  83  times  per  minute;  no 
pans;  5  concentrators;  cost  of  mill,  $10,000;  capacity,  20  tons  per  24 
hours ;  cost  treatment,  $1.25  per  ton  ;  during  the  past  year  have  only 
been  experimenting ;  np  to  date  the  sulphorets  have  been  sold. 

Mr.  Jesse  Holladay,  president  of  the  Confidence  Mine,  makes  the 
following  return,  (the  bullion-product  given  below  is  the  total  yield  since 
the  mine  passed  into  the  hands  of  the  present  owners,  in  1871 :) 

Confidence  Mine — location,  2,500  feet;  course,  north  25  degrees  west, 
dip  22  degrees  east;  length  pay-zone  246  feet,  average  width  7  feet;  coun- 
try-rock, granite;  vein-matter,  quartz  aad  sulphurets;  worked  by  shaft 
870  feet  deep;  91evelsopen;  total  length  drifts,  3,300  feet ;  eostof  hoist- 
ing-works, $11,500;  18  miners  employed,  at  $3  per  day;  cost  of  siuking, 
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per  foot,  $10;  of  drifting:,  $8 ;  of  sloping,  per  ton,  $1.50;  of  mining,  per 
ton  extracted,  $3 ;  of  milling  at  company's  mill,  $2.50 ;  average  yield,  yer 
ton,  $Ui ;  total  bullion-product,  $550,000 ;  kind  of  power,  and  amount, 
steam,  SOhorsej  number  of  stamps,  40;  weight  of  stamps,  650  pounds ; 
number  of  drops  per  minute,  70 ;  height  of  drop,  7  inches  ;  cost  of  mill, 
$30,000 ;  capacity  per  twenty -four  hours,  tons,  50 ;  cost  of  treatment, 
per  ton,  $2.50 ;  tons  crushed  during  the  year,  uncertain  ;  making  devel- 
opments. 

CALAVERAS   COUNTY. 


The  assessment-list  of  this  county  shows  the  following  valuation  for 
1875: 

Mining-claims $118,785 

Improvements  on  same 110,175 

Mining-ditches 94,155 

Total 323,115 

The  comparative  condition  of  the  mining-interest  is  shown  by  the 
following  table,  compiled  from  official  statistics : 
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From  the  above  it  appears  that  there  has  been  but  little  change  in 
the  general  condition  of  mining  for  the  past  five  years. 

lu  crossing  this  connty  from  the  foothills  bordering  the  San  Joaquin 
Valley  toward  the  summit  of  the  Sierras,  we  find  the  belt  of  auriferous 
metamorphic  rocks,  which  forms  the  great  mining-field  of  Central  Cali- 
fornia, having  a  general  course  of  northeast  and  southwest.  The  lower 
portion  in  the  foot-hills  is  covered  only  by  superficial  debritua,  which 
seems  to  be  the  remnants  of  broken  channels  which  existed  higher  up 
and  flowed  in  a  general  direction  from  north  to  south.  In  the  higher 
portions  of  the  county,  near  ihejunction  of  the  slates  and  granite,  there 
are  isolated  patches  of  these  ancient  channels  covered  by  basaltic  lava, 
and  below  these,  on  the  limestone  belt,  superficial  placers,  which  ate 
still  worked  during  the  rainy  season. 

In  the  extreme  western  portion  of  the  slate-belt  we  find  the  copper- 
belt,  in  whidh  are  situated  the  Union,  Keystone,  and  other  mines  of  note, 
which  have  remained  closed  for  several  years  in  consequence  of  the  low 
price  of  copper.  The  ores  are  yellow  sulphurets,  known  as  "bronze- 
ores,"  and  are  inclosed  in  chloritic  slates  and  serpentine.  They  are  said 
to  have  occurred  in  lenticular  masses  and  to  have  deteriorated  in  depth. 

The  great  quartz-vein,  or  zone  of  veins,  known  as  the  Mother  lode, 
enters  this  county  from  Tuolumne  and  crosses  it  into  Amador.  It 
makes  strong  croppings  at  Carson  Hill,  Albany  Hill,  Angel's,  near  San 
Andreas,  and  at  Lower  Rich  Gulch,  on  the  Mokelumue  Eiver.  Carson 
Hill  alone  is  credited  with  the  production  of  $4,000,000,  but  active 
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operations  have  lieeu  suspended  for  several  years,  aa  the  free-gold-bear- 
ing character  of  the  rock  changed  in  depth  and  was  succeeded  by  tellu- 
rides  and  arsenical  conipoands.  My  report  of  1875  contains  the  results 
of  tests  of  these  refractory  ores,  but  nothing  has  yet  been  done  toward 
the  permanent  development  of  these  claims.  At  Angel's,  arrastras  only 
are  running.  This  place,  a  few  years  since,  had  five  quarts-mills,  aggre- 
gating' 60  stamps.  The  condition  of  quartz-mining  near  8au  Andreas  is 
noticed  below  in  a  communication  from  Mr,  J.  Kathgeb.  This  portion 
of  the  Mother  lode  carries  low-grade  oars  near  the  surface,  but  its 
character  at  lower  levels  has  not  yet  been  demonstrated  by  deep  devel- 
opment.   The  reason  assigned  is  want  of  capital. 

The  most  extensive  quartz-mining  operation  of  the  county  at  present  is 
the  Gwin  or  Paloma  Mine,  owned  by  Messrs,  Gwin,  Coleman,  and  others. 
This  is  situated  at  the  head  of  Lower  Eich  Gulch,  a  deep  ravine  de- 
bonching  on  the  Mokelumne  River.  The  mine  has  attained  a  depth  by 
shaft  of  1,100  teet,  the  lowest  level  yet  opened  being  at  1,000  feet.  The 
company  owns  two  mills,  both  ran  by  water-power,  and  the  property  is 
economically  managed.  It  is  to  be  regretted  that  statistics,  such  as  are 
cheerfully  furnished  in  the  same  character  of  mines  on  the  Mother  lode 
in  Amador  County,  cannot  be  obtained  from  this  source.  They  would 
be  valuable  aa  furnishing  information  on  the  economy  of  mining  in  low- 
grade  ores,  for  the  ores  of  the  Gwin  Mine  have  been  of  low  grade  for 
the  most  part  down  to  present  depths,  and  yet  the  business  of  mining 
has  been  successfully  prosecuted  since  the  property  passed  into  the  hands 
of  the  present  owners.  The  vein  is  well  defined  and  sometimes  of  great 
width.  On  theSOO-footlevel  it  attained  a  with  of  18  feet,  with  high- 
grade  rock.  The  rich-ore  bodies,  however,  seem  to  occur  in  lenticular 
masses,  and  alternate  levels  are  sometimes  in  low-grade  ore.  The  cost 
of  milling  and  mining  probably  does  not  exceed  $6  or  $7  per  ton. 

Weet  Point  district  is  situated  in  the  eastern  portion  of  the  gold- 
bearing  belt,  in  a  granite  formation.  Aa  a  general  rule  the  veins  are 
narrow,  but  of  high  grade,  ($30  to  $40  per  ton,)  the  walia  hard,  and  the 
pay-shoots  contracted  in  length.  Nearly  all  these  veins  paid  well  until 
depth  was  attained,  and  mining  and  pumping  became  expensive.  Many 
are  now  idle,  on  which  expensive  machinery  has  been  erected.  This  is 
not  owing  to  the  exhaustion  of  the  mines,  but  to  the  fact  that  the  pay- 
shoots  are  limited  in  length,  and  can  only  be  found  by  continuous  sink- 
ing of  the  main  shaft. 

Several  mines  noticed  in  former  reports  have  suspended  operations, 
and  others  have  been  resuscitated  with  favorable  results.  Among  these 
the  Mina  Eica  and  Cheeno  are  prominent.  The  principal  works  of  the 
Mina  Eica  are  situated  on  an  ore-body  232  feet  in  length,  which  aver- 
ages 4  feet  wide,  and  was  worked  years  ago  to  the  depth  of  135  feet. 
The  new  shaft  is  12  feet  by  i,  in  the  clear,  and  is  now  175  feet  deep. 
Sinking  progresses  at  the  rate  of  9  feet  per  week.  The  40  feet  of  backs 
attained  show  a  uniform  width  of  4  feet,  containing  18  inches  of  very 
high-grade  ore.  The  whole  is  estimated  at  $40  per  ton.  The  hoisting- 
works  are  driven  by  a  16-horsepower  horizontal  engine,  consuming 
three-fourths  of  a  cord  of  wood  in  twenty-four  hours.  Engineers  act 
as  "  tub-landers,"  A  pump  is  employed  two  hours  out  of  twenty-four 
in  emptying  a  water-tank  placed  at  a  depth  of  150  feet.  The  company 
owns  another  mine,  the  Maria,  about  one  mile  west  of  the  Mina  Eica. 
A  transverse  tunnel  taps  the  first  vein  at  a  considerable  depth,  and  has 
been  extended  on  the  lode  120  feet.  The  ore  averages  2  feet  in  width, 
and  is  estimated  to  yield  $15  per  ton.  The  main  tunnel  will  be  extended 
shortly  to  nine  other  lodes,  which  crop  east  of,  and  parallel  with,  the 
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vein  now  lieiiig  developed.  About  400  yards  south  of  the  Maria  is 
located  the  company's  8-stamp  mill,  driven  by  a  large  overshot  wheel 
and  free  water.  A  Hepburn  settler  and  two  Wheeler  pans  are  employed. 
Tbis  mil!  has  done  well  for  prospectiugpurposes,  but  the  extensive  and 
valuable  backs  of  the  Mina  Eica  alone  necessitate  the  erectiou  of  a 
large  new  mill  near  the  mine. 

A  group  of  mines  in  the  slate-formation  has  been  described  in  former 
reports.  The  most  prominent  is  the  San  Bruno,  described  in  the  report 
of  1875,  which  has  been  steadily  worked  during  the  present  year. 

The  Calaveras  Chronicle,  a  careful  and  reliable  mining  journal,  makes 
the  following  statement  of  the  condition  of  the  principal  quartz- mines 
of  Sheep  Eaneh  district,  near  Murphy's : 

"  Powerful  steam  hoisting- works  have  been  erected  on  the  well-known 
Wallace  &  Ferguson  Mine.  The  engine  is  45  horse-power,  of  sufficient 
capacity  to  admit  of  sinting  to  any  required  depth.  The  ledge — the 
yield  of  which  has  been  remarkable  from  the  outset — has  been  mined 
to  the  depth  of  125  feet,  a  distance  of  1,400  feet  in  length,  without  the 
aid  of  machinery.  The  mine  has  been  very  successfully  worked  for  a 
Dumber  of  years,  and  is  today  one  of  the  most  valuable  mining-proper- 
ties in  the  State.  When  the  new  hoisting- works  are  completed,  opera- 
tions will  be  pushed  with  greater  vigor,  and  on  a  more  extensive  scale 
than  ever. 

"  Work  is  going  actively  forward  at  the  Woods  Mine.  Sinking  has 
reached  a  depth  of  about  200  feet,  the  quartz  having  been  of  a  fair 
quality  from  the  surface  down.  The  scarcity  of  water  during  the  dry 
season  rendered  it  impossible  to  run  but  a  portion  of  the  stamps  of  the  mill 
connected  with  the  mine,  but  as  that  impediment  no  longer  exists,  the 
entire  battery  will  be  kept  in  motion  in  the  future.  Splendid  ore  is  be- 
ing taken  from  the  Calaveras  Mine,  located  near  the  Woods.  A  new 
shaft  is  being  sunk,  which  has  reached  a  depth  of  about  175  feet.  The 
old  shaft  is  400  feet  deep.  The  ledge"  is  a  very  wide  one,  all  good-mill- 
ing ore.  A  fine  20-stamp  mill  is  owned  iu  connection  with  the  miue. 
Work  is  being  energetically  pushe'd  with  good  results.  This  company 
are  successfully  using  the  Paul  process,  described  under  the  heading  of 
Butte  County." 

To  Mr.  J.  Rathgeb,  of  Sau  Andreas,  I  am  indebted  for  the  following 
statement  of  mining-operations  in  his  vicinity: 

"  San  Andebas,  October  20, 1875. 

"The  owners  of  the  two  principal  water-ditches  supplying  water  to 
this  vicinity  have  opened  hydraulic  claims,  and  are  using  nearly  all  of 
the  water  themselves,  which  fact  causes  interruption  of  work  of  many 
claims  formerly  worked,  and  also  this  year's  exceptional  scarcity  of 
water,  in  a  district  that  has  scant  facilities  and  short  seasons  for  water- 
supply,  causes  a  deficiency  of  information  from  mining-enterprises  from 
tbis  vicinity. 

"Messrs.  Wyllie  &  Treat  have  opened  their  hydraulic-mining  claim 
near  Cave  City,  using  the  water  of  the  Table  Mountain  Ditch,  which 
they  own,  and  Terwilliger  &  Co.  are  using  the  water  of  the  San  Antonio 
Ditch  on  their  hydraulic  claims  on  Tunnel  Kidge.  Drift-mining  on  hy- 
draulic claims  is  taking  the  place  of  hydraulic  washing  in  many  places 
for  those  reasons,  and  large  piles  of  wash-dirt  are  accumulated  to  be 
washed  in  the  winter.  Lloyd  Brothers,  owners  of  the  Garnet  claim  at  San 
Andreas,  have  been  running  a  bed-rock  tunnel  through  the  rimrock,  aud 
have  found  the  channel  with  good  pay,  and  are  about  moving  their 
arrastxas  for  disiategrating  gravel-cement  to  the  new  location.    These 


,v  Google 


44       MINES   AND   MINING   WEST   OF   THE   EOCKT    MOUNTAINS. 

arrastras  are  worked  by  water-power,  and  are  efficacious  for  gi'inding 
off  tbe  cement  from  the  quartz  pebbles  without  crusbiug  tbem,  liberat- 
ing the  gold  contained  in  the  cement,  consisting  of  clay,  ciuarlz-san*!,  and 
oxide  of  iron.  They  have  given  better  satisfaction  to  the  owners  than 
their  S-stamp  mill,  erected  to  crnsh  tbe  cement.  Small-size  garnets  are 
found,  also  pieces  of  magnesium,  in  this  claim.  At  Central  Hill  the  drift- 
mining  claims  have  been  steadily  worked  with  varied  snccess.  Tne 
Macbiavelli,  Clary,  Benson,  Cole,  Dyas,  Harkins,  and  Shears  are  loca- 
tions on  the  Dead  River  channel ;  the  pay-streak  is  drifted  out,  hoisted 
by  horsepower  to  the  surface,  dried,  exposed  to  the  influence  of  the 
atmosphere,  and  washed. 

"  Quartz-mining  on  the  Mother  lode,  which  runs  through  this  district 
in  this  county,  is  limited,  from  the  fact  that  the  capital  has  not  aided  it ; 
private  labor  and  the  yield  of  the  mines  have  developed  them;  its 
growth  and  development  have  been  slow,  but  progressing.  The  Pioneer 
Chief,  B.  K.  Thorn,  owner,  was  developed  to  the  depth  of  260  feet ;  the 
Union  Mine  was  snnk  to  the  depth  of  173  feet,  with  two  levels  150  feet 
in  length,  and  has  a  lO-stamp  quartz-mill.  Captain  Thorpe's  Mine  has 
several  shafts  with  levels,  and  aS-stampquartz-mill.  Beckman's,  lUish'a, 
and  Kathgeb's  aie  worked  with  good  results.  Many  other  locations  are 
lying  idle  for  want  of  capital." 

AMADOR    COUNTY. 

This  county  has  long  ranked  as  second  in  the  State  as  a  quartz-min- 
ing county.  It  has  two  systems  of  ledges  traversing  it  from  north  to 
soutli,  one  at  or  near  the  point  of  contact  of  greenstone  and  slate, 
known  as  the  Mother  lode,  the  other  higher  up,  in  the  granite  forma- 
tion. The  latter  has  not  been  actively  worked  for  several  years,  and  it 
is  doubtful  whether  upon  the  whole  its  mines  have  proved  remunera- 
tive. Prior  to  1870  there  were  t^f  elve  mills  on  this  belt,  aggregating  135 
stamps,  and  twenty-fonr  mills  on  the  Mother  lode,  aggregating  422 
stamps,  making  a  total  of  thirty-six 'mills  and  547  stamps;  but  it  is  not 
probable'  that  more  than  two-thirds  of  these  were  running  at  any  time. 
At  the  present  time,  according  to  the  returnsof  the  county  assessor,  there 
are  but  seventeen  mills  in  the  county,  but  as  many  of  these  are  large 
mills,  the  number  of  stamps  has  not  been  correspondingly  diminished. 

The  following  table,  compiled  from  the  official  returns  of  the  surveyor- 
general,  will  show  the  relative  condition  of  mining  since  1870 : 
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The  quartz -crushing  of  1872,  as  given  above,  is  either  the  result  of 
error  or  of  some  very  wild  "guessing."  Tbe  number  of  tons  crushed 
was  probably  between  80,000  and  90,000.  The  great  discrepancies  in 
the  returns  of  mining-ditches  is  the  result  of  the  consolidation  of  many 
of  the  smaller  ditches  into  the  Apador  Canal,  which  now  controls  the 
principal  water-sources  of  the  county,  and  the  abandonment  of  many 
surface-placers  which  were  worked  up  to  the  year  1870, 
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West  of  the  Mother  locle  there  occurs  a  belt  of  copper- veins,  the  same 
as  that  worked  several  years  since  at  Copperopolis,  in  Calaveras  County. 
Only  one  mine  of  this  class  is  now  worked.  This  is  the  Kewton  Copper 
Mine,  owned  by  John  M.  Glidden  &  Co.,  of  Boston,  Masra.  The  length  of 
location  is  1,300  feet ;  the  course  north  25  degrees  west ;  dip  68  degrees 
e^st ;  length  of  pay-zone,  500  feet,  with  an  average  width  of  2  feet.  The 
vein  occnrs  ia  metamorphic  slate,  and  the  ore  is  a  sulphuret  of  the 
class  known  at  Oopperopohs  as  "  bronze-ore."  Four  levels  have  been 
opened,  and  the  ground  explored  to  a  depth  of  400  feet  and  a  horizontal 
distance  on  the  vein  of  588  feet.  The  mine  is  provided  with  powerful 
hoisting- works,  and  the  ores  are  treated  by  the  leach  in  g-process.  This 
property  has  been  actively  worked  for  several  years,  and  with  presumed 
profit  to  the  owners ;  bnt  as  they  reside  in  the  Eastern  States,  no  details 
of  tlielr  operation  can  be  obtained  on  the  ground. 

The  Amador  Canal,  which  is  one  of  the  moat  extensive  water  projects 
in  the  State,  has  been  described  at  some  length  in  my  reports  of  1874 
and  1875.  This  great  work  was  completed  in  1875,  and  is  now  fielling 
water  as  power  to  the  quatz-mills  on  its  line.  The  company  already 
supplies  nine  mills,  having  an  aggregate  of  320  stamps,  with  a  crushing- 
capacity  of  about  450  tons  per  day.  Water  is  sold  by  the  inch,  tl»e 
quantity  used  depending  on  the  available  fall.  The  Keystone  Mill,  with 
a  40-stamp  mill,  uses  ISO  inches  for  milling  and  hoisting  purposes,  while 
the  Oneida,  with  60  stamps,  uses  the  same  quantity.  The  principrtl 
ditch  of  the  Amador  Oaoal  Company  has  a  length  of  forty-flve  miles, 
exclusive  of  the  branch  ditches.  Water  is  taken  from  a  series  of  lakes 
in  the  high  sierra,  where  it  is  retained  for  use  in  the  dry  season  by  flie 
construction  of  dams.  The  largest  of  these  lakes  has  an  area  oif  640 
acres,  and  its  capacity  has  been  increased  during  the  past  year  to  an 
additional  depth  of  twelve  feet  by  the  construction  of  a  dam  at  the  out- 
let. There  are  two  belts  of  auriferous  gravel  traversing  this  county, 
both  of  which  will  he  extensively  worked  during  the  year  1876.  Water 
is  sold  at  10  to  13^  cents  per  inch  to  hydraulic  miners.  The  quartz- 
mills,  taking  small  quantities,  pay  from  20  to  25  cents  per  inch. 

There  are  about  100,000  linear  feet  of  locations  on  the  Mother  lode 
between  the  Mokehimne  and  Oosumnes  Eivers,  which  form  the  southern 
and  northern  boundaries  of  Amador  County.  Many  of  these  are  paral- 
lel locations;  one  line  of  locations  on  the  hanging-wall,  and  another  in 
the  slates  forming  the  foot-wall,  or  west  country.  In  some  cases,  as  at 
the  Keystone,  Consolidated  Amador,  and  Oneida,  both  lines  are  owned 
by  one  company.  The  vein-system  of  the  Mother  lode  varies  in  width, 
sometimes  expanding  to  half  a  mile,  and  again  presenting  the  features 
of  a  true  fissure.  Where  these  expansions  occur  the  veins  are  always 
broken  and  of  low  grade. 

I  append,  in  the  form  of  a  tabulated  statement,  a  review  of  the  con- 
dition of  quarta-mining  on  the  Mother  lode  in  this  county,  embracing 
a  linear  extent  of  94,925  feet  of  ground.  We  may  safely  estimate  the 
total  length  of  locations  at  100,000  feet,  and  of  this  great  extent  of 
ground  it  will  be  perceived  by  reference  to  the  statement  that  but  one- 
tenth,  or  about  10,000  feet,  is  now  energetically  worked  with  hoisting- 
works  and  mills.  About  10,000  feet  is  worked  irregularly,  by  means  of 
arastras  or  custom-mills. 

The  Hardenbergb  Mine  is  located  at  Middle  Bar,  on  the  Mokelumne 
Eiver,  three  miles  from  Jackson.  It  was  opened  in  1851  and  worked 
successively  by  several  owners,  with  reported  profit,  a  large  amount  of 
pay-rock  being  extracted,  of  the  yield  of  which  no  record  is  accessible 
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to  me.  In  1871  it  was  closed  on  account  of  the  Bnaticial  embarrassment 
of  one  of  its  proprietors.  The  present  shaft  (now  506  feet  deep)  was 
then  under  way.  In  1875  the  mine  was  reopened  by  Mr.  J.  E.  Harden- 
bergh.  The  location  ia  2,400  feet  long.  The  property  includes  a  20- 
stamp  mill,  with  roislc  breakers,  pans,  &c.,  run  by  water-power.  A  ditcli 
brings  2,000  miners'  inches  of  water  from  a  point  on  tiie  Mokeluoine 
three  miles  above  the  mill.  The  fall  ia  27  feet,  and  the  power  is  com- 
municated through  a  tnvbiue.  Mine,  ditcb,  and  mill-site,  with  ground  for 
snrfacepnrposes,  amounting  in  all  to 31  acres,  are  covered  by  a  United 
States  patent. 

The  Kennedy  Mine,  near  Jackson,  which  waa  described  in  detail  in  the 
report  for  1874,  is  being  prospected  on  the  800-foot  level.  The  mill  baa 
not  run  during  the  year,  and  therefore  I  have  no  returns.  The  large 
body  of  ore  found  in  the  southern  portion  of  the  company's  ground, 
adjoining  the  Pioneer  line,  was  of  snch  low  grade  aa  to  prove  unprofit- 
able in  the  company's  mill,  and  prospecting  was  continued  northward 
in  the  expeclation  of  developing  a  chimney  of  high-grade  rock  which 
w^B  worked  in  the  upper  levels. 

The  OoDsolidated  Amador,  of  Sutter  Creek,  better  known  as  the 
Hay  ward  or  Eureka  Mine,  ranked  for  many  years  as  the  leading  quartz- 
mine  of  the  State.  During  this  period,  from  1866  to  1872,  the  mine 
yielded  quartz  averaging  $20  per  t«n,  and  supplied  a  40-8tamp  mill, 
earning  largo  dividends  for  the  owners.  The  history  of  Ihis  mine  may 
be  lra<;ed  in  the  reports  of  Hon.  J.  lioss  Browne  and  myself  from  1868  to 
1875.  It  appears  that  with  increasing  depth  there  occnrredan  impov- 
eriabment  of  vein-matter  and  a  horizontal  contraction  of  ore-chimneys. 
The  lowest  level  opened  in  the  mine  was  at  a  depth  of  1,665  feet.  The 
company  are  now  sinking  their  main  shaft  to  a  depth  of  3,000  feet,  when 
the  intervening  ground  will  be  exposed  from  the  2,000-foot  level.  Mean- 
time the  mine. has  in  reserve  a  large  amount  of  low-grade  ore,  which  can 
be  profitably  worked  by  water-power,  whereby  the  cost  of  milling  is  re- 
duced to  one  dollar  per  ton. 

The  Oneida  Mine,  sitnated  between  the  Kennedy  and  Consolidated 
Amador,  two  miles  north  of  Jackson,  was  discovered  in  1851,  and  has 
been  worked  since  that  time  with  varying  results.  Within  the  past  two 
years,  however,  this  property  has  been  placed  on  a  i>aying  basis.  The 
Oneida  Company's  millstarted  in  March,  1875,  on  rock  from  a  new  level, 
(the  1,000-foot,)  which  has  been  opened  through  a  new  three-compart- 
ment shaft  with  a  powerful  set  of  hoisting-works  erected  during  the 
previous  fall  and  winter.  The  shaft  is  sunk  nearly  the  entire  distance 
through  the  country-rock,  which  relieves  it  from  the  pressure  so  detri- 
mental to  shafts  sunk  in  the  vein-matter  of  the  Mother  lode.  The  1,000- 
foot  level  ia  now  well  open,  and  sinking  of  the  shaft  for  another  level 
is  under  way.    (See  tabular  returns.) 

The  Lincoln  Mine,  of  Sutter  Creek,  ia  owned  abroad,  and  its  agents 
decline  to  make  a  statement ;  but  it  ia  known  to  be  in  a  prosperous 
condition,  and  now  ranks  among  the  leading  producing  mines  of  Ama- 
dor County.  The  shaft  is  down  750  feet,  and  the  mill  crushes  80  tons 
per  day. 

The  original  Amador  is  the  oldest  quartz-mining  location  in  the  coanty, 
and  one  of  the  earliest  in  the  State.  Theledge  was  discovered  at  a  point 
where  it  was  denuded  by  Amador  Creek,  aod  its  location  was  the  nu- 
cleus of  a  group  of  mines  which  for  many  years  yielded  large  profits  to 
the  owners.  Those  on  the  soutb  bant  of  Amador  Creek  have  been  con- 
solidated under  the  name  of  the  Keystone  Company.    The  yield  of 
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qnartz  from  tbe  Original  Amador  was  for  many  years  afcout  $10  per  ton, 
but  recently  a  body  of  high-grade  ore  has  been  struck,  which  promises  to 
be  remunerative  to  the  owners.  This  mine  was  fully  described  by  Mr. 
James  D.  Hague  in  my  report  for  1873.  Since  that  time  Its  prospects 
have  materially  improved  by  the  discovery  of  new  ore  bodies  of  high 
grade.  Mr.  Hague  found  the  cost  of  mining  {including  necessary  dead- 
work  in  developing  new  ground)  to  be  $6.13  per  ton,  and  the  cost  of 
milling,  (steam-power,)  $2.25.  The  recent  completion  of  the  Amador 
Canal,  affording  the  company  ample  water-power  for  crushing,  has  re- 
duced the  coat  of  milling  to  $1.75  per  ton. 

The  Keystone  Mine,  of  Amador  City,  has  for  several  years  held  the 
position  of  the  leading  mine  on  the  Mother-lode  belt,  by  reason  of  its 
great  production,  the  magnitude  of  its  operations,  and  the  economy  of 
its  management.  Since  1870  its  production  has  averaged  $1,000  for 
each  working-day.  The  Keystone  is  a  consolidation  ,of  three  parallel 
claims— the  original  Keystone,  the  Geneva,  and  the  Spring  Hill.  The 
total  length  of  location  ia  1,800  feet  horizontally  from  north  to  south,  but 
the  company  owns  3,100  feet  by  virtue  of  the  purchase  of  tbe  parallel 
iedges.  The  east  country  is  greenstone,  and  the  west  a  black,  talcose 
slate.  Three  veins  occur  in  the  company's  ground — one  on  the  green- 
stone hanging-wall,  and  the  other  two  in  the  west  country-slate,  which 
can  scaroely  be  called  a  foot-wall,  as  there  seems  to  be  no  distinct  line 
of  demarkatiou  of  the  quartz-veins  in  this  direction,  they  being  in  fact 
blended  with  the  talcose  slate  in  a  very  irregular  manner  with  respect 
to  dip  and  width,  but  preserving  a  uniform  course  of  northwest  and 
southeast.  The  ore-bodies  in  the  slate,  which  form  the  principal  source 
of  the  company's  revenue,  are  of  variable  extent,  sometimes  expanding 
to  a  width  of  twenty  feet  and  again  contracting  to  a  mere  seam.  It  has 
been  noticed  that  the  expansion  generally  occurs  when  the  vein  ^'  flat- 
tens," and  contracts  where  it  approaches  a  vertical  dip.  In  consequence 
of  this  marked  peculiarity  in  the  west  veins,  the  ground  is  prospected 
by  vertical  winzes  which  answer  tbe  purpose  of  horizontal  cross-cuts  in 
more  regular  veins.  By  this  means,  tbe  result  of  long  experience  and 
close  observation  of  the  peculiarities  of  the  vein-system,  the  mine 
always  presents  large  bodies  of  reserves  which  would  almost  invariably 
have  remained  undiscovered  by  the  usual  system  of  prospecting  by  hori- 
zontal drifts  and  cross  cuts.  In  several  instances  levels  would  have 
passed  through  nearly  barren  ground,  leaving  large  ore-bodies  between 
them.  The  Keystone  has  been  explored  to  a  depth  of  750  feet  and  a 
length  of  900  feet.  The  longest  cross-cut  is  about  300  feet,  cutting  the 
three  veins  at  right  angles.  On  tbe  east  is  found  a  well-defined  hang- 
ing-wall of  greenstone,  carrying  with  it  a  vein  of   low-grade  quartz. 

There  is  properly  no  foot-wall,  but  a  well-marked  line  of  fracture  is 
found,  presenting  the  pecnliar  feature  known  as  "  slickonsides,"  about 
300  leet  west  of  the  greenstone.  Beyond  this  exploration  has  failed  to  dis- 
close bodies  of  quartz,  although  a  cross-cot  has  been  run  120  feet  beyond 
the  line  of  fjacture.  The  yield  of  the  quartz  in  this  mine  varies  from 
810  to  $20  per  ton.  The  average  for  the  year  1875  was  nearly  $17,  but 
I  learn  it  run  somewhat  higher  toward  the  close  of  the  year.  There  are 
two  working- shafts,  and  a  third  is  sinking.  The  hoisting  is  done  by 
water-power.  One  hundred  and  eighty  inches  of  water  are  used,  at  an 
expense  of  about  $40  per  day,  for  both  hoisting  and  crushing.  The 
mine  has  now  in  reserves  at  least  one  year's  supply  of  ore  for  its  iO- 
stamp  mill.  The  completion  of  the  Amador  Canal  insures  a  constant 
supply  of  water  for  the  future  as  a  motive-power.    This  with  the  adop- 


,v  Google 


48       MINES  AND   MINING   WEST   OF  THE   ROCKY  MOUNTAINS. 

tioQ  of  self-feeders  reduces  the  expenses  of  treatment  of  ores  to  aliont 
$1  per  ton,  and  attbrds  a  margin  of  profit  on  a  class  of  ores  hitherto  con- 
sidered HS  too  low  ill  grade  for  working 

Between  Amador  City  and  Plymonth  we  find  about  15,000  feet  of 
ground  which  has  been  worked  olily  on  the  surface,  the  rock  beiug 
crushed  in  custom-mills  or  araetras.  The  Bunker  Hill  and  the  Gover 
are  the  only  claims  working  with  machiuery.  Near  Drytown  two  claims, 
the  Gold  Mountain  and  the  Belding,  are  each  running  a  lO-stamp  njill. 
As  these  claims  are  not  on  the  line  of  the  Mother  lode,  they  are  not  men- 
tioned in  the  tabulated  statement. 

The  Phoenix  Mine,  of  Plymouth,  was  opened  in  1859,  and  has  been 
eontinnoualy  worked  since  that  time.  There  are  two  working-shafts,  200 
feet  apart,  each  having  attained  a  depth  of  900  feet.  This  mine  presents 
a  large  body  of  low-grade  quartz,  which  is  extracted  and  milled  at  aa 
expense  of  $5.50  per  ton.  On  the  800-foot  level  the  ore-breasts  are  about 
100  feet  in  width,  with  but  little  waste-rock,  as  the  slates  carry  a  large 
proportion  of  auriferous  sulphurets.  The  works  are  run  by  water  from 
the  company's  ditch,  the  power  being  supplied  by  a  turbine  wheel. 
By  means  of  water-power  and  automatic  feeders  the  minimum  of  econ- 
omy has  been  reached  in  this  mine,  and  quartz  yielding  $10  per  ton  is 
worked  with  large  profit  to  the  owners. 

Water-power,  where  there  is  sufficient  fall,  is  utilized  by  turbine  or 
"hurdy-gurdy"  wheels,  the  latter  class  being  effective  with  a  small 
quantity  of  water  where  the  nature  of  the  ground  admits  of  a  fall  of 
abont  200  feet.  One  of  these  runs  the  OO-stamp  mill  of  the  Oneida 
Mining  Company.  It  is  of  cast  iron,  8  feet  in  diameter  and  4  inches 
in  width.  On  the  periphery  of  the  wheel  are  cup-shaped  buckets, 
which  receive  the  water  from  a  three-inch  nozzle.  Against  these  buck- 
ets one  hundred  and  eighty  inches  of  water,  with  a  fall  of  230  feet,  is 
projected  by  means  of  the  nozzle.  The  wheel-box  occnpies  a  space  of 
12  feet  in  height  by  4  feet  in  width. 

Automatic  ore-feeders  are  coming  into  general  use,  and  have  an  im- 
portant bearing  on  the  economy  of  quartz-milling.  The  favorite  one  in 
Amador  County  is  the  invention  of  Mr,  James  Tutloch.  It  consists  of  a 
hopper  mounted  on  a  strong  frame-work.  Beneath  this  hopper  is  the 
tray  which  receives  the  ore  from  the  hopper  as  fast  as  may  be  desired, 
a  suitable  regulating-gate  being  employed.  The  tray  is  inclined  as 
much  as  may  be  desired,  and  is  suspended  by  links  from  the  frame,  so 
that  it  can  receive  an  oscillating  motion  forward  and  back.  Beneath 
the  tray  a  rock-shaft  crosses  the  tray  transversely,  and  an  arm  extends 
upward  and  is  secured  by  a  pin  passing  through  the  lugs  in  the  bottom 
of  the  tray  and  through  the  slotted  upper  end  of  the  arm.  The  end  of 
the  shaft  has  a  crank  formed  upon  it,  and  from  this  crank  the  rod  con- 
nects with  one  end  of  a  lever-arm.  The  lever  is  pivoted  near  its  middle 
to  the  frame,  and  the  other  end  extends  to  a  point  near  the  stamp  stem. 
An  adjustable  collar  is  secured  to  the  stem,  and  whenever  the  stamp 
falls,  the  collar  will  strike  the  end  of  the  lever,  and  through  the  con- 
necting-rod the  rock-shaft  will  be  operated  so  as  to  draw  the  tray  back. 
When  the  stamp  is  again  raised,  the  tray  will  be  allowed  to  swing  for- 
ward until  the  lugs  on  the  bottom  of  the  tray  strike  a  bar  or  post, 
which  will  abruptly  stop  the  tray,  and  thus  tend  to  loosen  and  throw 
forward  its  contents,  this  feature  being  especially  valuable  when  the 
ore  is  wet.  In  practice  it  is  found  that  the  force  of  gravitation  is  suffi- 
cient CO  operate  these  parts,  no  springs  being  used  ;  a  spring  is  placed 
upon  the  end  of  the  lever  which  is  struck  by  the  collar,  so  as  to  relieve 
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the  strata  and  transmit  the  force  gradually.  The  adjustable  bar  serves 
to  regulate  the  movements  of  the  different  parts,  and  the  amount  of  ore 
beneath  the  stamps  will  regulate  the  amount  fed. 

Both  the  quarta  and  accompanying  slates  of  the  Mother  lode  contain 
eiilphurets.  The  proportion  is  from  1  to  2  per  cent.,  and  the  value 
when  concentrated  about  $100  per  ton.  Concentration  is  effected  by 
means  of  Hendy's  apparatus,  supplemented  by  long  lines  of  sluice- 
boxes.    The  concentrated  sulphurets  are  sold  to  ehlorinat«rs. 

The  condition  of  quartz-mining  in  Amador  County  is  exhibited  in  the 
following  tables,  compiled  during  the  month  of  October,  1S75 : 


,v  Google 


50        MINES   AND    MINING   WEST    OF    THE   KOCKY   MOUNTAINS. 


i 


f! 


I  i 
1  \% 


I  Li  !il! 

IjliJil 

i  iil  !tf 


III 


|L...  .|4..|4|...I|.I|J  1^^ 


4^^¥iirri  iil 


i 


P 


^ii  .  -ail 


ssisiiiilliSS^SDsis  isislr^iSliii^sSi 


I'llJJii 


aiivGoogle 


CONDITION  OP  THE   MINIKG   INDUS TRy—CALIPORKIA.        SI 


ilPffl! 


^IIIIIIKr 


11 


1l' 


iii 


iili 


aiivGoogle 


52       MISE8  AND  MINING  WE8T  OP  THE   EOCKY   MOUNTAINS. 


■t;Bjnqd]nB  8lI!^B9I)  JO  ponWH 

1 
- 
■ 

H 

li 

I 

a  ^ 

■nan  aoLinp  psqsiuo  soox 

S  i 

■noi  i9d  5aanu«aj}  jo  jboo 

s  s  e  8  s  s  a  V 

*  3  5  a  ~  "  s  ^ 

S   S   i             s    " 

-  ^  -           » 

tao)  Di'wnoqtBJsailTO'dBO 

1    g    S    S    S    S    £     ^ 

1 

■inm  ta  %aoo 

S  !  i  1  S  8  S    ^ 
I  s  S  -  s-  s-  --    ■ 

■«o,.«™.».o=.jo«,™„K 

"  r  1 '  1 "  ■ 

g; 

■sired  ^jaqmnK 

«    ffl    -    2 

u 

1 

■dwpjojna!9H 

J.  .  J  .  .  „  . 

^ 

■9jnniin  Jad  sdaip  jo  jsqamji 

S    S    S    S    S    3    S 

1 

■Bdmeja  jo  inai-iAi 

ill    i    1    ^    g    S    i 

^ 

-ed»««  JO  isqoinji 

S    S    S    2    S    S    S 

1 
1 

1 

i5 

1 

1' 

lyii 

■S 
.3 
1 

3 

1 

iUJlli 
1  'Ht  1  i  Is 

i 

i 

1 

1    J 

ill 

1 

■ 

1 

< 

c 

i       : 

! 

„Google 


COSDinON   OF   THE   MINIKQ    INDUSTRY — CALIFORNIA.        53 


■wnpojduoiun'l  moi. 

5 

i 

■HiMniidins  JO  eSBinewaj 

:-«£■«   S- 

■no}  J9d  piBii  o3bjsiy 

psitrejjsa  eaoijo  jsqcnru 

i 

■nHQ  nioisna  lO  iasdcaoa 

i- 

^ 

^  ■§ 

-n(ni3d'3Hiinn"J0*BO0 

a  s  p  a  s  s 

*    S    S    2    "    ^ 
8    8    8 

uoi  iBi^i^u'!^ so  1900 

g    g    S    g    S    S 

s  "  "  "  -  - 

■no»  jBd'SQidojHJoiBOO 

looj  ]8d  'aonjijp  JO  iBoo 

S  2   •=   '-   S 

i  2 

■100J  1*1  'anraoiH  JO  (Bog 

1  a  s  =  1  = 

■iltp  J9d  'mSrai  ,939niH 

S   "    "    "    "    " 
S    S         3    S    S 
g   S        S   g   s 
3    "         «    «    « 

-ma  BKQira    Jo   jaqmns 

S  S  s  -  1  g 

i 
1 

iiiliili 

irill 

1 

' 

1  ^ 

ill 

1 

; 

i 

1 

:     ;    3 

s  a  1 

„Google 


54        MINES   AMD   MIMING    WEST    OF    THE    ROCKY   M0UNTAIS3, 


■pan»doflp49lJOJa<iranH 

" 

2    *    " 

'" 

i 

■noinuoidia  loinoi 
-non  JO  njanai  ssffiBBig 

|S  8  5  a  !  »  S 

■pSQ|B}}B  Hldep  IBB1B919 

|§  j  3  S  S  1  i 

-dmoapQBanneioqjoisoo 

S  S  i  1  1  §  S 
J-  s  :.'  =<  s-  s  - 

1  1    I 

lit 

■qMj-Jjtaaoo 

1     M     M     : 

Pi  1  1  1  1  ' 

■qiPTJieasjsi-?- 

^»  s  »  £    ;  s 

■8ot*i«aj<.tiian*i 

|l  §  8  3  1  § 

■dia 

i  s  g  1  s  1 S 

•wanoo 

« 

!? 

■a         Ha 

a  Is  K  e 

1  2 

•TOB»»IJ0>0anBi 

Il  J  1  1  1  S  B 

I 

ISII:  lllillst 

1 
1 

1 
i 

5     i 

1   -1   1 

;. 

1 

1 

i 

Hi 

1 

t 

i 

1 

aBvGoogle 


CONDITION    OF   THE    MINING   INDDSTKY— CALIFORNIA.  55 

EL  DOEABO  COUNTY. 

The  following  table  indicates  the  condition  of  mining  in  this  county 
during  the  past  five  ye^irs : 
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During  1875  but  three  tailla  were  engaged  in  crushing,  while  the 
assessor's  returns  showed  that  there  are  27  (luartz-mills  in  the  county, 
equivalent  to  a  total  crnsbing-capacity  of  500  tons  per  day. 

Manv  of  the  idle  naills  are  among  the  most  expensive  erected  in  the 
State;'three  of  the  number  cost  from  $40,000  t«  $60,000  each.  The 
aggregate  cost  of  the  mills  now  standing  idle  is  not  less  than  |25O,O00. 
The  falling  off  in  this  branch  of  mining  is  attributable  to  the  impover- 
ishment of  the  quartz  in  depth.  Several  of  the  mines  formerly  noted 
for  their  production  of  free-gold,  anch  as  the  Cederberg,  have  suspended 
operations,  this  class  of  ore  running  out  at  a  depth  of  about  two  hun- 
dred and  fifty  feet,  and  the  quartz  below  that  level  being  of  too  low  grade 
for  profitable  working.  The  belt  of  auriferous  rocks  in  this  county  is 
nearly  thirty  miles  in  width,  and  contains  several  systems  of  quartz- 
veins,  among  others  the  so-called  Mother  lode,  but  the  formation  is 
much  broken  and  the  ore  of  low  grade.  The  geological  features  of  this 
county  were  fully  described  by  Mr.  Amos  Bowman  in  my  report  for 
1875.  Since  that  time  there  has  been  no  important  change  in  the  con- 
dition of  the  mining-interest. 

An  important  claim  not  heretofore  noticed  is  the  Dry  Gulch  or  Craw- 
ford Gravel  claim,  situated  near  Pleasant  Valley.  It  was  discovered 
ia  the  early  days  by  following  up  the  several  rich  gulches  that  head 
from  it,  and  was  covered  by  innumerable  square  locations  of  the  early 
miners,  which  were  afterward  consolidated  under  a  United  States  pat- 
ent. It  forms  a  depression  or  "  sag  "  in  the  main  ridge  between  Clear 
and  Sly  Park  Creeks,  and  embraces  160  acres  of  land,  of  which  from  90 
to  120  are  estimated  to  be  deep,  rich  gravel-channel.  The  depth  varies 
from  60  to  260  feet,  the  average  being  about  110  feet.  It  has  been  pros- 
pected by  eleven  shafts,  sunk  for  drifting  purposes.  The  deepest  is  128 
feet,  and  did  not  reach  bed-rock.  In  the  early  days  it  was  drifted  by 
several  tunnels,  the  largest  being  about  700  feet.  The  character  of  ma- 
terial in  shafts  and  tunnels  is  quite  uniform.  By  drifting  it  yielded  over 
$10  per  ordinary  car-load,  the  gold  being  coarse  and  selling  readily  at 
stores  for  $18.70  per  ounce.  It  has  all  the  characteristics  of  an  ancient 
channel,  and  is  plainly  traceable,  in  the  form  of  a  letter  S,  from  the 
soitfaeast  to  the  northwest  comer. 

It  is  finely  located  for  extensive  hydraulicworking,  and  possesses  two 
nnnvaled  outlets.  The  Clear  Creek  or  northwest  outlet  permits  a  slnice- 
line  of  §  mile,  of  any  grade  desirable,  and  an  eight-inoh  sluice-grade 
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fvould  give  it  a  140  feet  drop  into  Clear  Creek,  which  falls  on  an  aver- 
age eigliteen  incbes  per  rod.  No  bedrock-tunnel  is  necessary,  since  the 
rim-rock  is  low,  so  that  only  a  short  rockcut  is  required.  As  determined 
by  the  prospect-shafts,  the  channel  falls  toward  this  end  on  a  steep 
grade. 

The  Park  Creek  or  southeast  outlet  possesses  a  magnificent  fall  of 
over  450  feet.  This  end  hsss  been  altogether  worked  by  the  hydraulic 
system,  and  probably  two  acres  have  been  washed  off.  The  company 
is  extending  and  straightening  the  bed-rock  tannel,  so  that  it  will  be 
5  by  6  feet  in  the  clear  and  240  feet  in  length,  and  will  "  bottom  "  all 
the  laud  on  this  end  of  the  claim.  It  has  a  grade  of  Sineh  fall  to  each 
12  feet. 

Previous  to  1S74  a  small  head  of  surface-water  and  a  hand-nozzle  were 
employed.  By  this  crude  apparatus  nearly  10,000  cubic  yards  of  earth 
were  removed  in  two  seasons,  and  produced  $8,770.  Last  year  a  new 
400-inch  (4-inch  pressure)  ditch  was  completed,  but  owing  to  the  scarcity 
of  water,  on  account  of  the  slight  rain  and  snowfall,  not  over  150  inches 
were  available  for  about  four  honrs  of  thirty  days.  During  this  time 
2,005  cubic  yards  were  washed,  and  yielded  $3,140. 

This  year  the  claim  is  being  pat  in  good  shape  for  extensive  working,. 
which  was  impossible  last  year  by  reason  of  the  season  of  the  year  (De- 
cember) when  it  was  acquired  by  the  pr^ent  proprietors.  A  line  600 
feet  long  of  36  by  30  inch  sluices  is  being  placed  in  the  tunnel  and  be- 
yond, when  the  debris  is  thrown  into  a  rocky  ravine  and  allowed  to- 
tumble  among  the  rocks  for  a  distance  of  300  feet,  when  it  is  again! 
caught  up,  the  bowlders  precipitated  over  a  ''  grizzly"  into  the  canon 
below,  and  the  disintegrated  gravel  permitted  to  deposit  its  gold  in  a 
600-foot  flume,  after  which  the  tailings  escape.  One  more  Giant  will  be 
added  to  the  two  already  in  use.  Next  year  it  is  contemplated  to  work 
the  northwest  end.  The  present  face  of  the  gravel  on  the  southeast  end 
is  68  feet  in  height,  and  is  but  a  short  distance  from  the  southern  bound- 
ary of  the  ancient  channel.  The  bed-rock  dips  rapidly  to  the  north, 
BO  that  in  a  distance  of  215  feet  the  depth  of  gravel  is  85  feet.  The 
first  or  top  stratum  of  gravel  (10  to  30  tfeet)  is  of  a  yellow  and  reddish 
cast,  and  seems  to  be  equally  rich  as  the  substrata  or  "  blue  gravel."' 
Here  and  there  are  short,  unconnected  streaks  of  a  white  clay,  that 
yields  readily  to  the  pipe.  The  bowlders,  composed  of  quartz,  "  nigger 
heads,"  and  micaceous  schists,  are  not  large,  but  very  irregular  in  form, 
and  show  but  little  wear  from  attrition.  Bank-blasting  is  practiced. 
The  gravel  washes  easily,  but  runs  rather  sluggishly ;  hence  a  heavy 
grade  is  necessary.  The  "  backing"  of  the  bhvck  sand  is  thereby  also 
avoided. 

On  the  northwest  end  about  one-half  acre  was  washed  away  by  par- 
ties on  a  lease,  but  I  have  been  aftbrded  no  means  of  ascertaining  its 
yield.    It  is  regarded  as  the  richest  portion  of  the  mine. 

The  hydrostatic  pressure  at  the  sontheast  works  is  176  feet,  and  on  the 
northwest  end  240  feet.  A  reservoir  of  a  capacity  of  600  inches  for  10 
bours  is  on  the  claim.  The  water  is  delivered  to  the  machines  through 
a  15-inch  pipe  and  an  11-inch  pipe. 

Park  Creek  is  capable  of  supplying  4,000  inches  of  water  for  five 
months  of  the  year,  and  yields  over  1,000  inches  for  7  months.  Ihe 
above-mentioned  400-inch  ditch  has  been  enlarged  iiiis  fall  to  2,200' 
inches  capacity,  at  a  cost  of  $13,000.  It  is  5J  miles  in  length,  and  las 
been  cut  mostly  through  blasting-ground. 

The  Eureka  Water  Company's  ditches  and  water-rights  to  the  waters 
of  North  Fork  of  the  Cosumnes,  Steeley's  Pork,  Van  Horn  Creek,  Baltic 
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Creek,  Gamp  Creek,  Stonebreafeer's  Creek,  and  Park  Creekhave  been  pur- 
chased of  D.  O.  Mills  &  Co.  These  ditches  aggregate  276  miles  of  main 
and  distributing  liiiea,  and  supply  all  that  region  between  the  American 
Eiver  and  its  North  Fork  and  the  Cosamnes,  and  from  the  higher  foot- 
bills  to  within  15  miles  of  Sacramento  Oity,  They  were  constructed  at 
an  early  date,  at  a  cost  of  $3,400,000,  and  they  are  too  low  for  the  great 
amount  of  deep  gravel  east  and  west  of  Pleasant  Valley.  These  ditches 
have  been  consolidated  with  the  CJrawford  Gravel  claim,  and  work  ou 
the  new  high  line  has  already  been  commenced.  The  Park  Creek  branch 
will  be  increased  from  2,200  to  4,000  inches  capacity,  and  the  Camp 
Creek  line  will  be  completed  early  in  the  spring,  while  the  Korth  Fork 
line  will  be  finished  in  September,  1876.  These  will  have  a  capacity  of 
4,000  inches,  and  a  length  of  21  miles.  These  improvements,  together 
with  the  contemplated  reservoirs,  will  cost  about  $160,000. 

During  the  year  1874  cinnabar  was  discovered  in  this  county  in  the 
second  range  of  foot-hills  north  of  the  Cosumnes  River,  and  about  800 
or  900  feet  above  sea-level.  The  vein  lies  between  serpentine  on  the 
west,  forming  the  foot-wall,  and  slate  ou  the  east.  The  vein-matter  is 
composed  of  sandstone  and  quartz.  The  vein  or  ledge  stands  nearly 
vertical,  and  has  been  cross-cut  80  feet.  The  ore  is.  diffused  throughout 
the  mass  in  irregular  quantities,  some  strata  being  exceedingly  rich. 
At  the  present  point  of  development,  about  80  feet  vertical,  a  high 
grade  of  ore  has  been  cross-cut,  which  occurs  in  alternate  bands  of  sul- 
phurets  of  iron  and  cinnabar-bearing  quartz.  Thi^  ore  ranges  in  grade 
from  10  per  cent,  upward.  The  gangue-matter  is,  however,  principally 
sandstone.  A  bench  of  three  retorts  was  erected  in  1876,  but  the  pre- 
dominance of  iron -sulp burets  in  the  ore  rendered  some  other  method  of 
treatment  advisable,  and  work  was  suspended. 

Mimng-statUiioe  of  Ei  Dorado  Coanly,  California ;  reported  6j;  W,  T.  Oihis  and  William 
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Minitig-gtatiatUe  of  El  Dorado  County,  CaJifomia — Continued. 


i 

i 

I 

t, 

i 

5 

SI 

1, 

■a 

^i 

. 

fi 

? 

il 

g 
-1 

S$.me. 

St 

1. 

p 

11 

» 

V 

°J 

Si 

pi 

¥ 

r 

a 

3 

^HS 

k 

~ 

" 

" 

-n 

16 

ComDaov 

1500 

1, 

" 

^ 

- 

■■' 

.1 

,W 

'i 

31,000 

1. 

.».,. 

1 

j 

jl 

15 

•3 
1 

1.1 

|8 

1 

B 

3 

K<u«e. 

J 

1 

1 

1 

s        joh 

1! 

100 

5 

so 

No»e 

tr>,ooo 
^000 

i 

MOO 

.».= 

p„g».l«,. 

S5S- 

MonDtPlfamnt 

' 

PLACER   COUNTY. 

iiText  to  Nevada  Comity  tbis  is  the  most  important  hydraulic-mining 
county  in  the  State.  Its  physical  characteristics  and  the  nature  of  its 
mines,  both  quartz  and  gravel,  have  been  amply  described  in  former 
reporta.  The  principal  qaartz-miniug  districts  are  in  the  vicinity  of 
Auburn,  in  the  foot-hills  bordering  on  the  Sacramento  Valley.  The 
formation  here  is  granite  and  slate.  A  tabulated  description  of  the  de- 
veloped mines  ■will  be  found  in  my  Report  of  1874,  pp.  98, 99.  Since  that 
time  no  new  mines  of  any  importance  have  been  discovered,  and  with 
one  exception,  the  St.  Patrick,  but  little  progress  has  beeu  made  in  de- 
velopment. The  offtcial  returns  of  the  county  assessors  for  the  past  live 
years  contain  so  many  evident  inaccuracies  that  I  have  refrained  from 
tabulating  them. 

The  St.  Patrick  Company,  near  Ophir,  owning  four  ledges  and  a  15- 
stamp  mill,  has  made  a  remarkable  development  during  the  past  year 
in  its  Crater  Mine.  Large  bodies  of  ore  were  discovered  between  the  200 
and  300  foot  levels,  and  the  mill  isdriven  to  its  full  capacity  on  rock  yield- 
ing an  average  of  $30  per  ton,  giving  a  daily  gross  product  of  from  $900 
to  $1,000.  There  are  over  twelve  months'  reserves  or  backs  of  this  class 
of  ore  in  the  mine.  The  company  presents  the  following, statement  of 
operations  for  the  year  ending  October  30,  1875 : 

Eeeeipts.  ' 

Prom  bullion  ,... $73,951  66 

Prom  assessment 19, 920  00 

Prom  milling-ores,  &c 493  00 

Balance  on  hand  October  30, 1874 731  41 

Total 95, 098  07 
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Expenditures. 

Mine  and  mi!!  labor  aud  euppliea  at  mine $68, 036  03 

Mine  and  mill  supplies,  San  Francisco  office-. 12,262  89 

Contingent  expenses 2,403  81 

Casli  In  banli 12,395  34 

Total 95,098  07 

The  superintendent  says : 

The  212-foot  level.  No.  2  shaft,  m  in  east  of  shaft  288  feet ;  ledge  in  drift,  2  feet  Wide ; 


D  stope,  3  to  2)  feet  iride.  Tlie  rock  sbows  well  ia  snlphaTeta  of  a  good  quality,  a 
nas  tbe  appearance  of  good  milling-Tock.  The  312-foot  level.  No.  1  shaft,  is  in  east 
shaft  413  feet ;  ledge  in  drift,  2}  feet  wide ;  on  stope,  S  to  2i  feet    The  rock.Ioolis  good, 


both  in  drift  and  on  stope.  Tbe  rock  in  drift  I  think  is  the  beet  in  the  mine.  It  shows 
well  jn  anlphuretfl,  and  some  gold.  T  think  we  are  coming  to  afinebody  of  rock  going 
east,  It  is  the  same  worked  last  winter  on  the  150-foot  level,  No.  2  shaft.  The  440-foot 
level.  No.  1  shaft,  is  in  east  of  ehafl  326  feet ;  ledge  in  drift,  20  inches  wide :  on  st«pe,  20 
inches  to  2  feet.  The  rook  continues  to  look  good,  ehowa  plenty  of  ga].ena  iuid  snl- 
phnrets,  and  some  gold. 

The  $19,920  raised  by  assessment  during  the  past  year  was  expended 
in  the  erection  of  powerful  hoisting-works  and  in  deep  explorations  of 
the  mine. 

The  Saint  Lawrence  Mine  is  situated  in  Ophir  mining-district,  one 
mile  and  a  half  from  Newcastle  Station,  on  the  Central  Pacific  Railroad, 
and  comprises  1,000  feet  on  the  Saint  Lawrence  ledge  or  lode,  800  feet 
of  the  mining- ground  known  a^s  the  Mammoth  or  Boulder,  neither  of 
which  are  being  worked  at  this  date ;  and  2,500  feet  of  mining-ground 
known  as  the  Hathaway-Swift,  upon  which  a  shaft  has  been  snnk  to 
the  depth  of  about  150  feet,  and  two  levels  run  from  the  outside,  inter- 
secting the  shaft,  each  of  which  is  about  400  feet  long.  Five  shoots  of 
pay-ore  have  been  cut  in  running  these  levels,  each  of  which  is  over  75 
feet  in  length  on  the  vein.  The  ledge  has  well-defined  walls,  and  tbe 
pay-ore  in  the  shoots  averages  over  2  feet  Id  width.  The  ores  raised 
assay  high  in  gold-value,  but  are  found  rebellions  in  working  by  ordi- 
nary gold-milling  process.  This  company  has  a  well-built  water-mill 
of  12  stamps,  with  the  necessary  appliances,  Hendy  concentrators, 
reverberatory -furnace,  and  grindiug-pans,  and  capable  of  milling  18  tons 
of  ore  per  day. 

The  Julian  Mine,  near  Newcastle,  also  in  the  foot-hills,  has  been  in  a 
prosperous  condition,  but  no  returns  have  been  received.  The  rock  is 
of  low  grade,  yielding  from  $8  to  $12  per  ton,  but  the  pay  is  uniform 
and  the  ledge  of  fair  width.  With  the  exception  of  the  three  claims 
above  mentioned,  but  little  has  been  done  in  quartz-mining  in  the 
vicinity  of  Auburn. 

The  following  are  the  returns  furnished  by  J.  H.  Neff,  superintendent 
of  the  Eising  8nn  Mine,  near  Colfax,  in  Illinoistown  district,  owned  by 
Coleman,  Neff  &  Co.: 

Length  of  claim,  3,000  feet ;  course,  east  and  west ;  dip,  sontb ; 
length  of  pay-zone,  800  feet ;  average  width,  15  inches;  country-rock, 
greenstone;  vein-matter,  quartz j  cost  of  pumping  and  hoisting  ma- 
chinery, $4,000 ;  greatest  depth  attained,  520  feet ;  greatest  horizontal 
exploration,  1,000  feet;  6  levels  opened;  28  miners  employed,  (1875,) 
wages,  $3;  cost  of  sinking,  per  foot,  $28;  of  drifting,  $12;  of 
mining,  per  ton,  $9;  of  milling,  in  company's  mill,  $3,;  number  of  tons 
extracted  and  worked  in  1875,  4,880 ;  average  yield  per  ton,  $21.50 ; 
siilphnrets,  6  per  cent.;  total  bullion  prodnced,  $104,920 ;  steam-mill, 
60   horse-power ;    10   stamps  of  900  pounds,  dropping   14  inches   60 
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tirnea  per  minutQ;  5  pans;  cost  of  mill,  $20,000;  capacity,  20  tons 
per  24  hours ;  tous  crushed  iu  1875,  4,880. 

The  mining  prospecta  around  Gold  Eun  and  Dutch  Flat  were  never 
brighter.  The  Miners' Ditch  Company  commenced  washing  through  its 
new  bed-rock  tunnel  on  December  13,  and  i8  now  lunntDg  night  and 
day,  using  900  inches  of  water. 

The  Gold  Enu  Hydraulic  Mining  Company  Is  about  ready  to  com- 
mence washing.  The  gravel  at  the  shaft  is  180  feet  deep.  The  tunnel 
is  950  feet  in  length,  and  has  a  5-foot  flume,  with  two  under-currents 
and  three  2-foot  dumps.  The  tunnel  empties  into  the  Miners'  Ditch 
Company,  700  feet  from  the  main  tunnel,  and  1,200  feet  from  its  mouth 
in  Canon  Creek,  The  company  will  open  through  an  incline,  250  feet 
through  gravel  and  80  feet  through  bed-rock.  The  dirt  on  the  bed- 
rock is  very  rich,  having  prospected  from  $5  to  $10  to  the  pan  in 
places. 

A  description  of  the  ground  of  the  Indiana  Hill  Cement  Mill  and 
Mining  Company,  near  Gold  Enn,  with  statistics  of  the  jield  of  thia 
mine  and  others  of  its  class,  will  be  found  in  the  report  of  1875,  The 
following  record  of  the  present  year  is  given  by  Mr,  J.  N.  Jensen,  the 
secretary  of  the  company  : 


Work  T 


1  November  8,  1874,  and  the  1 


loads  was  made  December  1.    The  foUnwing  iathereoocd  from  that  tiroe; 


e  thousaod  c: 


■5 

6 

Date. 

Qualitity. 

Valuo. 

1,000  car-loads 
1,048  car-loads 
1,000  car-loads 
1, 000  car-loads 
J,  000  car-loads 
l,000car-lo»dH 
1,081  car-loads 
1, 081  cai-Ioada 
1,440  car-loads 
1,  IGO  car-loads 
1, 400  car-loads 

11,910  oar-loads. 

$3, 005  73 
3, 370  13 

6,354  67 

6, 184  03 
5,867  60 

56,440  47 

The  gross  amouot  of  expenses  for  extraction  and  iciIliag,tiicludiog  material  of  al! 
Borts,  sQch  as  powder,  fase,  candles,  timber,  coal,  &c.,  was  $34,fl00,  or  a  fraction  over 
$i  per  car-load,  leaving  a  ptofit  of  $32,446.47.  The  amount  of  groucd  raoTfed  has  been 
201  feet  in  length,  average  width  90  feet,  and  from  J  to  8  feet  in  height.  Oor  work 
for  the  pa«t  season  has  beta  close  to  the  west  rim  of  the  channel,  where  the  bed-rock 
was  found  abont  15  feet  higher  than  the  average  level  of  the  bed-rock  in  the  main 
channel,  and  rnnning  at  that  height  in  a  long  flat  bench  or  bar.  It  ia  green  slate  and 
very  soft,  the  gravel  also  becoming  somewhat  softer  than  it  is  nearer  the  month  of  the 
channel.  Work  was  stopped  on  the  11th  of  August  last,  for  tack  of  water  and  for  such 
repair  as  was  neceisary.  The  company  commenced  craahin^again  on  the  17th  of  No- 
vember, 1875. 

The  car-load  above  referred  to  contains  about  20  cubic  feet.  The 
cement  is  run  through  an  8-stamp  mill,  with  a  crushing-capacity  of 
about  40  loads  per  day. 

Canon  Creek,  which  heads  about  ten  miles  northeast  of  Gold  Enn, 
fiows  down  a  steep  caHon  just  to  the  east  of  the  Gold  Eun  gravel  dis- 
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trict,  and  is  the  natural  outlet  for  its  mines.  Col.  JonathaQ  Moody  and 
W.  H.  Kinder  own  about  two  miles  each  of  this  canon.  They  are  both 
valnable  tailing-claims.  Colonel  Moody  has  two  8-foot  flumes,  side 
by  side,  8  feet  deep,  and  three-fourths  of  a  mile  long,  and  four  under- 
currents, irom  three  of  which  he  has  taken  this  season,  in  three  weeks' 
time,  the  sum  of  $1,200.  His  claim  has  averaged  a  yield  of  $14,000  per 
.year  for  the  last  eight  years.  The  Kinder  claim  is  provided  with  eight 
uader-curreuta,  and  does  equally  well,  if  not  better.  The  Canon  Creek 
claim  and  the  system  of  gold-saving  in  this  class  of  ground  are  fully 
desciibed  in  my  report  of  1876. 

Attention  has  recently  been  attracted  to  a  section  of  mining-country 
situated  in  the  southern  portion  of  Placer  County,  near  the  line  of  EI 
Dorado  County,  lying  between  the  Korth  and  South  branches  of  the 
Middle  Fork  of  the  American  River,  (locally  known  as  Long  Gaflon 
Divide,)  bat  until  the  last  two  years  very  little  work  has  been  done,  on 
account  of  the  absence  of  mining-ditches.  The  gravel-deposits  of  this 
section  are  very  extensive,  commencing  at  Pennsylvania  Point — the 
lower  end  of  the  district — and  extending  up  the  ridge  a  distance  of  25 
miles  At  Pennsylvania  Point,  forming  the  apex  of  the  ridge,  the 
gravel-deposits  are  from  20  to  40  feet  in  depth.  Three  inilea  above,  at 
Pennsylvania  Fiat,  the  deposits  are  from  200  to  300  feet  in  depth. 
Masses  of  auriferous-gravel  deposit  of  unknown  extent,  and  belonging 
to  the  same  channel-system,  are  exposed  at  Lynehburgli  and  Blacksmith 
Flat,  This  region  has  an  elevation  of  ftom  3,000  to  4,000  feet  above 
sea-level,  and  the  channel  here  exposed  is  probably  the  head  of  one  of 
the  ancient  tributaries  of  the  great  Pliocene  river-system  of  California. 
The  bed  of  rock  of  the  higher  portion  is  granite,  and  of  the  lower,  slates. 
This  auriferous  belt  is  situated  higher  than  the  lava-flow. 

The  country  between  the  Middle  and  North  Forks  of  the  American 
Eiver  contains  vast  deposits  of  auriferous  gravel  of  great  richness.  At 
Bath  during  the  past  season  the  Paragon  Company,  using  400  inches  of 
■water,  took  out  $30,000  in  30  days.  Wheeler  &  Breeze  took  out  a  large 
amount  of  gold  during  the  seaaon — their  ground  having  yielded  by  the 
hydraulic  process  at  the  rate  of  from  $70,000  to  $100,000  i>er  aere. 
The  adjoining  claim  of  Bousch  &  Qrinnell  is  also  noted  for  its  large 
yield.  The  completion  of  several  ditches  on  this  divide  and  the  consoli- 
dation of  mining-ground  promise  a  much  larger  bullion- product  for  the 
future. 

Dntch  Flat  and  Gold  Run  districts. — Mr.  C,  J.  Brown,  of  Dutch  Flat, 
has  kindly  contributed  the  following  comprehensive  review  of  the  con- 
dition of  gravel  and  hydraulic  mining  In  these  districts. 

I  irill  confine  myself  to  a  Bection  from  Indiana  Hill  on  the  south  to  Thompson's  Hill 
on  the  north,  and  its  tributary,  known  as  the  Dutob  Flat  Channel,  from  the  latter 
place  eaHtward  ode  mile,  in  all,  six  linear  miles  of  these  tno  channels  of  sndent  rivers 
long  eince  eitinot.  Twenty'  years  ago  they  were  filled  and  overspread  with  auriferons 
gravel  to  the  depth  of  from  350  to  ROO  feet,  "pon  which  grew  a  forest  of  ^gaotic  pines. 

It  wilt  be  observed  that  I  locate  this  section  of  mining-lands  on  the  divide  between 
the  North  Fork  of  the  American  Biver  and  Bear  River,  in  Placer  Connty,  and  that  the 
Central  Pacific  Railroad  crosses  it  between  Gold  Run  and  Dutch  Flat  at  an  altitude  of 
3,420  feet  above  the  sea. 

As  the  ancient  channel  ran  its  waters  toward  the  north,  Indiana  Hill  (which  is  one 
mile  sontheast  of  Gold  Run)  ia  located  on  the  inlet,  and  Thompson's  Hill  (one  mile  wesC 
of  Dutch  Flat)  on  the  outlet  of  its  old  channel  across  the  divide.  I  use  the  words 
iulet  and  outlet,  because  to  the  sontb  of  Indiana  Hill  the  Korth  Fork  of  the  American 
River  has  crossed  the  ancient  channel  and  cnt  a  caSou  to  a  perpendicular  depth  of 
1,500  feet  below  the  old  channel,  completely  obliterating  all  evidence  of  its  former  ex- 
iatence  between  tbe  latter  place  and  Iowa  Hill,  a  distance  of  four  or  five  miles,  and  to 
the  north  of  Thompson's  Hill  Bear  River  crossed  it  in  like  manner,  and  cnt  a  caTion  to 
B  perpendicular  depth  of  1,000  feet  below  itachuuncl,  destroying  about  two  miias  of  it. 
'This  hill  was  extensively  worked  as  drift-ground  by  the  Yankee,  Potosi,  Why  Not, 
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Bailgor,  and  Ohio  Companies  from  1856  to  18(13,  and  proved  immeuBely  ricli  in  heavy 
gold  of  a,  very  fine  quality.  This  is  at  the  lower  or  southwest  extremity  of  what  is 
KQOwn  as  the  Diitoh  Flat  Mines  ptoper,  which  extend  from  thence  about  one  and  a 
fourth  miles  northeast,  to  where  the  old  channel  has  heen  uut  off  and  destroyed  by  it 
tributary  of  Bear  Eiver  known  as  Little  Bear  Kiver.  This  Dutch  Flat  gravel-bed  was 
formerly  located  and  claimed  by  many  different  mininj;  companies  under  different 
natnea,  and  the  claims  they  so  located  still  retain  their  distinctive  appellations,  though 
now  owned  by  but  few  oompanies.  Except  at  Thompson's  Hill,  where  the  ground  was 
drifted,  the  former  owners  and  locators  have  washed  by  hydraulic  process  and  mined 
away  the  top  or  red  gravel,  leaving  a  snrface  of  gravel  and  d^brin  one-fonrth  of  a  mile 
wide,  luid  a  depth  over  the  center  of  the  channel  of  about  200  feet. 

Here  is  located  the  Yankee  claims,  the  main  hydraulic  works  of  the  Cedar  Creek 
Gold-Mining  and  Water  Company,  (limited,)  an  English  corporation,  which  pnrchased 
from  the  Dutch  Flat  Water  Company,  in  the  spring  of  1872,  estensive  ditch -property 
and  large  tracts  of  mining-ground.  It  is  now  the  owner  of  a  compact  ooutinnous  tract 
of  niining-groaiid  from  tho  outlet  at  Thompson's  Hill  up  along  the  Dutch  Flat  Chan- 
nel and  southward  along  the  channel  of  the  South  Blue,  aggregating  an  area  of  229 
acres,  and  is  about  three-fourths  of  a  mile  in  length,  covering  the  deepest  portion  of 
the  channel  all  the  way.  This  company  sank  a  deep  shaft  at  the  oonflueuce  of  theso 
two  channels  about  two  years  ago,  and  struck  very  rich  prospeots.  It  commenced  a, 
bed-roct  tnnnol  from  the  cafion  of  Bear  Kiver  low  enough  to  tap  the  whole  of  this  tract 
of  land.  This  tunnel  is  8  by  9  feet  in  dimensions,  and  when  complete  will  be  3,000 
feet  long  with  a  grade  of  eight  inches  to  twelve  feet.  About  1,285  feet  of  it  is  com- 
pleted. The  work  is  done  with  BorSeJgb  drills,  driven  by  air  compressed  by  a  hnrdy- 
Bordy  water-wheel,  and  costs  on  an  average  $30  per  linear  foot.  After  running  about 
fiOO  feet,  a  branch  36  feet  long  was  mn  to  tbe  right,  on  an  angle  with  the  main  line  of 
abont  45°,  at  the  head  of  which  a  shaft  was  snnk  145  feet  deep.  A  fine  flame  six  feet 
wide  was  laid  ia  the  tunnel,  (four  feet  only  of  which  has  as  yet  been  nsed,)  and  ex- 
tended down  from  ite  mouth  some  distance;  a  side  flume  was  also  constructed  along 
The  side  of  the  oaSon,  with  undcr-onrrents,  Ave  in  all,  and  everything  arranged  in  the 
most  complete  order  to  open  np  the  Yankee  claim  from  the  bed-rock.  Washing  was 
commenced  about  the  1st  of  August,  1874,  with  one  Little  Giant,  carrying  500  inches 
of  water,  under  a  pressure  of  500  feet,  In  February  last  another  Giant  was  added,  and 
Jhe  water-supply  increased  to  1,250  inches.  The  work  was  continued  both  night  and 
day  for  one  year,  at  an  aggregate  expense — including  cost  of  running  1,032  feet  of  main 
tnnncl  and  63  feet  of  branch  tunnel  and  necessary  flaming,  erecting  derrick,  &c.— of 
835,000,  The  company  took  out  in  the  mean  time  855,000  in  gold,  The  use  of  wat«r 
averaged  not  more  thau  tnenty  days,  of  twelve  hours  each,  per  mouth,  and  a  space  of 
bed-rock,  not  over  three  hundred  feet  square,  was  denudod  of  gravel.  The  hank  will 
now  average  about  one  hundred  and  thirty  feet  in  height,  the  lower  forty  feet  of, 
■which  is  the  rich  blue-gravel  stratum,  the  remainder  being  barren  detritus,  the  rem- 
nant of  a  land  avalanche  containing  large  erratic  bowlders.  The  bed-rock  is  trap  and 
generally  very  hard.   Two  hundred  reet  of  tnnnei  was  run  af  an  expense  of  from  $00  to 

tlOO  per  foot ;  bnt  this  was  exceptionally  hard  and  refractory.  Six  hundred  and  thirty- 
ve  feet  beyond  the  Yankee  shaft  is  another  short  branch  to  the  Badger  shaft,  where 
another  claim  will  soon  be  opened.  Two  Giants  will  be  placed  in  position  and  ^  der- 
rick erected  with  a  mast  100  feet  high  and  boom  K  feet  long.  A  new  derrick  is  also 
being  erected  in  the  Yankee  with  a  iW-foot  mast  and  SO-foot  boom.  The  derrioks  are 
all  guyed  with  wire-rope  and  operated  by  hnrdy-gnrdy  wheels.  It  is  the  intention  of 
the  superintendent  to  wash  through  each  shaft  alternately,  night  ^d  day,  whjch  will 
allow  half  the  time  in  each  claim  for  blasting  and  removing  the  large  bowlders,  Tiie 
tunnel  can  be  rnn  ahead  at  the  same  time  and  with  greats'  facility  while  wash- 
ing, for  tbe  car  runs  over  the  flume  and  the  dibrU  is  dumped  into  the  flume  and  car- 
ried off  by  the  current,  instead  of  being  mn  out  of  the  tunnel  on  the  car. 

This  company  will  soon  erect  a  stamp-miU  to  work  the  cement-gravel,  and  will,  no 
doubt,  in  time,  enlarge  its  wat«r  capacity.  Its  dit«h«s  hitve  a,  present  capacity  I'f 
0,000,  bnt  they  will  supply  this  amount  to  the  niinee,  in  average  eeaeons,  for  from 
three  to  four  months  only  each  year.  Its  chief  reliance  is  in  the  Placer  County  Canul, 
which  is  about  fifty  miles  long,  and  has  a  capacity  of  2,250  of  wat*r,  which  it  will 
furnish — inclndiue  the  reserve  from  its  reservoirs— for  seven  months  each  year.  The 
reservoirs  situatM  along  the  line  of  this  ditch  are  three  in  number,  with  an  aggregate 
capacity  of  50,000  inches,  which  will  supply  the  ditch  a,  full  head  for  three  weeks. 

There  is  no  doubt  that  one  of  the  months  &om  April  to  December  is,  on  an  average, 
as  valuable  for  hydraulic  mining  as  the  three  months  of  January,  February,  and  March. 
One  reason  is  that  the  days  are  much  longer.  True  the  work  goes  on  both  night  and 
day,  still  much  more  and  better  work  can  be  accomplished  in  the  same  number  of  hoiii-s 
by  natural  light  than  by  the  artificial  light  nsed  in  the  mines-  But  the  greatest  difier- 
encB  is  caused  by  temperature.  It  is  not  only  difficult  and  disagreeable  for  men  to 
work  in  a  hydraulic  claim,  especially  at  night,  in  weather  when  it  issnoning,  blowing, 
raining,  and  freezing,  but  the  quicksilver  used  in  the  sluices  to  amalgamate  the  gold 
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congeals  in  cold  and  snowy  water,  and  loses,  to  a  large  degree,  ito  amalgamatinff  jjrop- 
erties,  resulting  in  the  washing  awayandloasof  a  much  larger  percent,  of  qniokBilver 
and  gold  in  the  winter  than  in  the  summer  mouths.  (Jonsequeatl;  a  good  supply  of 
witter  daring  the  summer  and  autumn  ia,  to  every  hydraulic  mine,  a  great  deeideratum. 
This  company  owns  also  other  large  and  valuable  tracts  of  mining-ground  in  this 
section,  and  is  working  three  or  four  other  olainis  with  full  forces.  It  lias  a  valuable 
property,  but  it  is  as  yet  undeveloped. 

The  Polar  Star  Hydraulic  Mining  Company  is  a  California  corporatinn,  composed  of 
J,  8.  Colgrove,  of  this  place,  Atvinza  Hayward  and  other  San  Franoisoo  capitalists. 
It  owns  uie  old  Buckeye  mining-claim  and  oontignona  ground,  aggregating  filty  acres, 
lying  abbot  one  and  one-fourth  miles  above  the  Yankee  ehaft,  covering  the  entire  Dutch 
Flat  Channel  at  the  inlet  thereof.  A  portion  of  this  claim  has  been  drifted  for  many 
years,  and  baa  proved  very  rich,  The  surface-gravel  has  also  been  washed  off.  Adjoin- 
ing this  claim  on  the  west  or  down  tbe  channel  lies  the  Southern  Cross,  embracing  the 
old  Dutob  Flat  niiDing-claim  of  40.3  acres,  from  which  the  surface  has  been  washed, 
yielding  (155,000,  ono-fourtb  of  whicli  was  paid  out  for  water  alone.  The  bottom  has 
never  been  drifted.  This  claim  ia  owned  by  some  of  the  same  parties,  inclmling  Meeers. 
Colgrove  and  Hayward.  Both  claims  cross  the  channel  from  river  to  river,  and  am 
second  to  no  miuing-gronnd  in  this  district.  Mr.  Colgrove,  who  has  been  a  resident  of 
this  place  for  many  years,  and  is  a  thorough  and  practical  by dranlio  miner,  is  the  gen- 
eral superintendent  of  both  claims.  He  contracted  with  the  Gold  Knn  Ditch  and 
Itlining  Company,  which  owned  a  Burleigh  driUintf-maehine,  to  rnn  a  tnnncl  for  each 
claim,  including  GOO  feet  for  the  Folar  Star  and  1,050  feet  for  the  Sontliern  Cross.  The 
Polar  Star  tunnel  was  commenced  on  the  SOch  of  August,  1875,  and  ia  now  complete. 
It  is  9  by  9  feet  on  a  grade  of  10  miles  to  12  feet,  and  ia  a  splendid  piece  of  work.  The 
head  of  the  tnnnel  is  under  the  center  of  the  channel,  34  feet  below  the  surface  of  the 
lock  and  209  feet  below  the  surface  of  the  gravel.  Instead  of  a  vertical  shaft,  an  in- 
Lline  la  raised  through  the  rock  46  feet  and  through  gravel  250  feet,  linear  moaanre- 
ment.  The  flume  is  5  feet  wide.  And  it  ia  the  intention  of  Mr.  Colgrove  t«  put  large- 
sized  rail  road -rails  lengthwise  of  the  flume  on  top  of  the  blocking,  along  the  whole 
length  of  the  tunnel,  as  a  conductor  for  the  large  bowlders.  This  is  a  novel  idea,  and 
I  believe  will  prove  an  economical  and  beneficial  one,  at  least  till  such  time  as  a 
derrick  can  be  worked. 

The  hydraulic  pipe  is  made  of  Ko.  14  and  No.  16  sheet-iron,  is  4  feet  in  diameter  at 
the  head,  and  tapers  to  22  inches  in  5O0  feet ;  therce  2,800  feet  to  the  "  twin,"  from 
■which  two  15-inoh  pipes  lead  into  the  diggings.  Two  thouBand  inches  of  water  will 
be  delivered  from  the  two  Giants  under  a  pressure  of  500  feet,  with  the  line  of  pipe 
nearly  straight  from  head  to  tail.  The  tunnel  of  the  Polar  Star  opens  to  the  caGou  of 
Bear  River,  along  the  steep  side  of  which  a  system  of  flumes  and  under- currents  is 
being  built.  The  work  is  being  poshed  with  commendable  energy,  that  washing  may 
commence  at  the  earliest  possible  day. 

The  Soothem  Cross  tnnnel  opens  to  the  same  caSon,  1,200  feet  west  of  the  Polar 
Star.  In  size  and  grade  the  tunnels  ate  the  same.  Over  200  feet  of  the  latter  is  not? 
completed,  and  the  whole  will  be  finished  by  the  1st  of  Julyi  1^0.  It  is  estimated 
that  the  bead  of  this  tnnnel  will  Ije  40  feet  below  the  surface  of  the  rook  and  260  below 
the  surface  of  the  gravel.  The  appointments  for  this  claim  will  be  the  same  in  every 
particular  as  provided  for  the  Polar  Star.  Water  for  each  is  to  be  furnished  by  the 
South  Yuba  Canal  Company,  under  contract,  I  believe,  and  is  drawn  from  one  sand- 
box.   Al!  the  iron  pipe  will  be  paint«d  heavily  with  red  lead,  to  protect  it  against 


The  measuring  and  sand  boxes  are  the  most  elaborate  and  the  best  arranged  of  any 
I  have  ever  seen.  More  than  12,000  feet  of  lumber  was  nsed  in  their  construction. 
The  measuring- box  is  18  by  21  feet,  and  the  sand-box  is  12  by  34  feet  and  9  feet  deep, 
divided  into  two  12  by  12  feet  compartments. 

The  Frankliu  Gravel-Mining  Company  is  a  corporation,  composed  of  James  Teaff,  (>f 
Dntcb  Flat ;  Col.  J.  D.  Fry,  L.  A.  Booth,  Joseph  Sharon,  O.  F.  Giffin,  Kobert  Graves, 
and  others,  of  San  Francisco.  It  owns  a  claim  of  28.7  acres,  west  of  and  adjoining  thft 
Southern  Cross,  which  crosses  the  channel  from  rim  to  rim.  The  gravel,  no  portion  of 
which  has  ever  been  drifted,  is  320  feet  at  the  deepest,  and  will  average  aboot  190 
feet.  Mr.  Teaff,  who  is  an  old  and  experienced  miner,  and  who  is  now  the  BUperiu- 
tendent  of  this  company,  was  formerly  the  owner  of  this  claim.  He  commenced  work- 
ing the  surface  as  early  as  1854,  and  is  estimated  to  bare  taken  out  aboot  S200,000, 
spent  $55,000  in  fitting  up,  and  paid  $75,000  to  $100,000  for  water  alone.  Under  the 
present  ownership,  400  reel  of  new  rook-tnnnel,  6  by  8  feet,  opening  to  the  oafiou  of 
Bear  River,  has  been  roa  this  year,  by  hand-drilling,  at  an  expense  of  abont  $30  per 
foot.  This  tunnel  is  designed,  however,  not  to  tap  the  bottom  of  the  channel,  but  to 
wash  a  t«p  bench  aboot  150  feet  in  depth.  The  flame  is  4  feet  wide,  provided  with 
three  under- cnrrent^.  This  claim  has  a  splendid  hydraulic  rigging,  placed  thereon  in 
1871  by  the  Dntcb  Flat  Blue-Gravel-Mining  Company.  The  pipe  is  3,500  feet  long, 
constructed  of  Nob.  8  and  16  slieet'iron,  5  feet  in  diameter  at  the  head  and  22  inches 
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at  the  tail,  liaving  a  fall  of  alioat  500  feet.    Mr.  Teaff  proposes  to  use  1,000  iocbes  of 
water  and  eommence  washing  by  the  1st  of  March,  1876. 

Indiana  Hill  Blua-Qravel-Mining  Company  ia  an  incorporate  company,  having  its 
principal  place  of  hnsioesB  at  the  town  of  Gold  Run,  and  all  of  the  stotliholders  reside 
In  the  district,  some  of  whom  labor  in  the  mine,  which  is  located  on  the  American 
River  side  of  the  divide,  aod  embraces  the  very  inlet  of  the  "  South  Blue  Channel." 
Many  years  ago  the  front  along  the  rim  was  worked  by  hydcaulio  process  on  a  small 
scale.  lo  1865  A.  Mallory  and  J.  Stone  commenced  a  drift-tnnuel  and  erected  an 
8-8tamp  mill.  In  1869  it  fell  into  the  hands  of  the  present  management,  anrl  since 
then  has  produced  $150,000  up  to  December  18,  1875,  at  an  expense  of  about  $65,000. 
The  car  contains  about  twenty  cubic  feet  of  earth.  Id  the  month  of  May,  1875, 1,000 
loa^a,  which  included  150  loads  of  bowlders,  yielded  the  respectable  sum  of  $6,100. 
The  ground  is  easily  worked,  and  averages  about  $3.fi0  per  car-load.  The  claim  ie  rnn 
night  and  ^ay  for  nine  months  each  year,  with  a  force  of  from  forty  to  fifty  men,  and 
at  the  present  rate  of  drifting  the  ground  will  last  for  twenty  years  to  come.  The 
mill  is  run  by  a  hurdy-gnrdy  water-wheel,  and  the  company  owns  nearly  all  the  water 

The  Miami  claim,  adjoining  the  Indiana  Hill  claim  on  the  east,  comprises  sixteen 
acres.  Washing,  was  commenced  on  the  1st  of  March,  1875.  The  mine  produced  in 
ibnr  months  815,500.  and  to  Joe  Mallory  about  61,000,  caught  in  his  under-corrent  in 
the  caTion  below.  The  claim  used  550  inches  of  water,  under  a  pressure  of  250  feet, 
through  3,500  feet  of  pipe  and  a  41-incb  nozzle.  The  owners,  J.  and  R.  Hoskin,  netted 
$3,500,  esclusive  of  81,700  worth  of  new  pipe  and  other  movable  improvements. 

The  Gold  Hun  Ditch  and  Mining  Company  is  an  incorporation ;  all  or  nearly  all  of  the 
stock  is  owned  by  residents  of  Gold  Run  and  Dutch  Flat.  James  L.  Gould,  one  of  tie 
principal  owners,  hae  for  years  been  the  superintendent  and  generalbusiness  manager. 
The  company's  mi niujj-lands  reach  (if  we  except  the  Cedar  and  Sherman  ground)  from 
the  claim  of  the  Indiana  Hill  Blue  Gravel  Company  north  one  and  a  ijuarter  miles 
along  the  channel  and  across  it  from  rim  to  rim.  Including  the  Gold  Run  claim  of 
abont  50  acres,  owned  jointly  with  the  Cedar  Creek  Gold-Mining  and  Water  Company, 
{limited,)  this  company  owns  at  this  one  place  about  350  acres.  All  of  the  surface  has 
been  washed,  and  in  many  places  two  benches ;  still  the  gravel  is  at  the  deepest  350 
feet.  It  ia  much  lighter  than  (be  Dutch  Flat  gravel,  and  easier  to  wash.  North  of 
the  railroad  the  company  owns  still  another  large  tract  of  ground,  covering  the  same 
channel.  Some  three  years  ago  it  commenced  a  tunnel  to  tap  the  bottom  of  the  chan- 
nel aloug  the  whole  line  of  ite  principal  claim.  Thie  tunnel  opens  into  CaBoo  Creek, 
which,  a  short  distance  below,  unites  with  the  North  Fork  of  the  American  River. 
The  main  tunnel,  10  by  13  feet,  is  now  advanced  600  feet.  A  branch  from  this,  8  by 
^  feet,  and  1,300  feet  long,  has  been  run  to  open  up  a  portion  of  the  ground  known  as 
the  Indiana  Hill  claim,  which  is  now  in  successful  operation.  The  aggregate  cost  of 
the  tunnel  and  branch  was  about  $85,000,  inclnding  the  first  cost  of  Baneigh  machines, 
compressor  and  engine.  This  company  also  owns  about  30  miles  of  diteh,  which 
furnishes  2,200  inches  of  water  for  over  seven  months  each  year.  The  head  of  the 
7>rancb  tnnnel  for  the  Indiana  Hill  claim  is  80  feet  below  the  surface  of  the  rock  and 
SoO  feet  below  the  surface  of  the  gravel.  An  incline  was  raised  throngh  the  rock  125 
feet  in  length,  thence  by  shaft  to  the  top.  Seventy  feet  below  the  top  of  the  sbatt  an 
incline  was  run  to  the  surface,  throngh  which  to  wash.  The  flume  Is  6  feet  wide,  on 
»  grade  of  7  inobes  to  12  feet.  Washing  was  commenced  on  the  14th  of  December, 
1875,  with  700  Inches  of  water,  under  a  pressure  of  200  feet.  From  1,200  to  1,500 
inches  will  eventually  be  required.  The  bloe  bottom  stratum  is  very  hard,  of  course; 
but  the  bowlders  are  email  and  easily  disposed  of.  Other  claimB  iiJso  are  worked  by 
ihis  company. 

The  Gold  Run  Hjrtranlic  Company  (limited)  is  an  English  corporation,  owning  the 
two  claims  known  as  the  Cedar  and  the  Sherman,  comprising  about  65  acres,  lying 
next  north  of  the  Indiana  Hill  claim.  It  is  most  advantageously  situated,  nearly  the 
whole  claim  lying  on  the  deepest  portion  of  the  channel  and  over  the  line  of  connec- 
tion of  the  slate  and  trap;  consequently  its  bed-rock  ia  liable  to  be  uneven,  rongh,  and 
rich.  This  company  opens  through  a  tunnel  ran  for  it  by  the  Gold  Ron  Ditch  and 
Mining  Company  from  the  branch  tannel  of  the  latter.  It  isSby  8feetiDsize,antl950 
feet  long,  on  a  grade  of  8  inches  to  13  feet.  It  has  two  falls,  300  feet  apart,  of  2  feet 
each,  provided  with  nnder-cnrrents.  The  flume  is  5  feet  wide,  and  the  three  tail-boxes 
are  paved  with  cross-riffles  3  inches  wide,  faced  with  inch  iron  and  set  IJ  inches  apart. 
The  head  of  the  tunnel  ia  53i  feet  below  the  surface  of  the  rock  and  33i  feet  below  the 
snrface  of  the  gravel,  which  will  average  in  depth  about  320  feet.  The  gravel  is  washed 
down  through  an  incline  on  an  angle  of  50°.  This  claim  has  a  superb  "rigging" — 
2,200  feet  of  iron  pipe,  all  in  fine  order,  the  upper  half  being  new  pipe,  made  of  No.  16 
iron  and  heavily  coated  with  red  lead.  It  is  4  feet  in  diameter  at  the  head  and  tapers 
to  16  inches  40O  feet  below.  It  has  a  fall  of  225  feet,  and,  nnder  the  pressure  attain- 
able in  the  sand-box,  is  capable  of  receiving  3,000  inches  of  water.  Heretofore  miners 
have  puzzled  their  brains  to  devise  the  best  means  of  keeping  ont  of  their  pipes  the 
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air-bnbbles  which  are  forced  into  the  water  by  the  stream  falling  into  the  sand-box. 
Thej"  have  now  conclnded  that  the  must  natural  and  efficient  remedy  is  to  coBHtriiot 
llieir  sand-boxea  so  large  and  in  such  a  manner  that  the  bubbles  of  air  irili  risa  to  the 
eiirtace  before  reaching  the  pipe.  Strange  that  so  simple  an  idea  should  be  so  long 
developing !  The  sand-box  built  for-  this  company  is  10  by  t2  feet,  and  8  feet  deep. 
The  water  flows  into  the  bos  at  the  northeast  corner,  and  strikes  against  a  solid  bulk- 
heM  about  midway  of  the  box.  It  is  tbas  turned  to  the  west  end,  passes  through  a 
grating,  and  is  received  by  the  pipe  at  the  southwest  comer,  relieved  of  all  air. 

The  extinet  rivers  of  the  auriferous  belt  of  California. — I  am  indebted 
to  tbe  same  gentleman  (Mr.  0.  J.  Brown,  of  Dateh  Flat)  for  tbe  follow- 
ing interesting  discnssion  of  the  ancient  river-system  of  this  region. 
Mr.  Brown  is  an  active  and  intelligent  investigator  in  the  field,  and  I  con- 
sider his  views  worthy  of  attention,  though  they  differ  in  some  respects 
from  those  of  other  observers.  I  do  not  andertake,  from  limited  personal 
knowledge,  to  decide  between  opposing  theories.  Mr.  Brown  holds  that 
the  waters  which  deposited  the  ancient  gravel-beds  in  Placer  County 
ran  northward.  His  provisional  location  of  the  channels  may  be,  he 
admits,  in  many  points  erroneous,  but  bis  main  proposition  be  believes 
he  has  proved.  Other  trustworthy  students  confirm  it,  particularly  with 
regard  to  what  he  calls  the  "  South  Blue,"  which,  they  say,  undoubtedly 
ran  from  south  to  north,  and  intersected  another  channel  somewhere 
between  Dutch  Flat  and  Nevada  City : 

The  great  anriferona  belt  of  California  is  situate  upon  the  western' slope  of  the  Sierra 
Nevada.  The  bed-rock  of  this  belt  consists  principally  of  trap,  Berpentine,  and  talcose 
alate.  Its  averse  width  from  east  to  west  may  be  estimated  at  forty  miled,  and  it 
extends  from  Fresno  County  on  the  south  to  the  southwest  corner  of  Oregon  on  the 
north,  a  distance  of  several  hundred  miles.  Narrow  at  the  south,  where  it  dips  beneath 
the  alluvia!  deposit  of  tbe  San  Joaqaia  Valley,  it  gradually  widens  to  tbe  northward, 
till  it  is  lost  beneath  the  waters  of  the  PaoiSc. 

A  line  drawn  throngh  ite  center  would  run  north-north  west  and  sonth -southeast, 
parallel  with  the  western  summit  of  the  Sierra  Nevada,  forty  miles  to  the  westward 
thereof,  at  an  average  altitude  of  abont  3,000  feet  above  the  sea. 

Within  this  belt  are  three  distinct  talcose-slate  strata — tbe  western  or  lower,  the 
middle,  and  tbe  eastern  or  upper,  which  are  separated  by  strata  of  other  rook. 

Tlie  rock  separating  the  lower  and  middle  slate  is  highly  metamorpbic,  aud  is  not 
distinct  or  continuous  along  the  whole  line  of  tbe  anriferona  belt,  bat  contains,  in 
places,  rich-qnartz  veins,  as  at  Colfax,  Placer  Conntp.  Upon  the  lower  or  western  belt 
of  slate  are  sitnated  many  mining-towns  of  note.  It  passes  under  Oroville  and  dips 
beneath  the  valley  of  tbe  Sactamento,  cropping  ont  again  in  the  connties  to  the  north- 
west. This  stratnm  all  along  from  Amador  Coouty  on  tbe  sonth  to  Yuba  County  on 
the  north  is  rich  in  its.nnmerons  gold-bearing-quartz  ledges  and  veins.  As  it  was  not 
eroded  by  tbe  old  Pliocene  rivers,  except  where  tbe  Big  Blue  and  the  San  Joan  Chan- 
nels crossed  it,  it  has  been  extensively  worked  for  its  rich,  shallow  piaeer  aud  ravine 
mines.  It  is  highly  probable  that  the  deepest  anriferous-gtavel  banks  lying  along  this 
stratum  in  Tehama,  Shasta,  Trinity,  and  Klamath  Connties  are,  iu  part  at  least,  sub- 
marine; but,  however  this  maybe,  it  is  foreign  to  my  purpose  to  discuss  at  length 
the  character  and  features  of  this  slate-stratum. 

I  purpose  to  speak  more  particularly  of  the  middle  and  upper  slate-strata,  since 
along  these  the  estinct  rivers  are  most  distinctly  marked.  They  are  sepai'ated  by  dis- 
tinct strata  of  trap  and  serpentine,  the  latter  skirting  the  upper  slate  aud  tbe  former 
tbe  middle  slat«.  These  different  strata  rnn  parallel,  so  to  spook,  to  Ciwb  other,  length- 
wise of  tbe  bei.. 

It  must  not  be  supposed  that  the  different  strata  of  rock  can  bo  correctly  represented 
in  their  exterior  individual  limits  by  arbitrary  lines;  at  places  tbey  are  narrow,  aud 
again  expand  to  a  greater  width. 

In  Nevada,  Sierra,  Plumas,  and  Lassen  Counties,  the  slates  are  found  even  to  tbe 
snmmit  of  tbe  tuonntains,  while  in  Shasta  and  the  eastern  portion  of  Tehama  County 
tbey  are  narrowed  by  the  lava-field  which  caps  them. 

In  tbe  vicinity  of  Nevada  City  granite  predominates.  A  little  to  tbe  southeast,  and 
between  Green  Horn  River  aud  its  tributary — Little  Green  Horn — exists  a  mountain 
of  syenite.    So  at  other  places  along  tbe  anriferons  belt  we  find  other  varieties  of 

Tbe  slate-strata  are  lai^ly  composed  of  talc  a 
the  principal  gold-bearing- quartz  le<lges  aud  veiu 
gold  filling  the  old  channels  came. 
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Miners,  at  one  time,  very  generally  held  the  opinion  that  the  old  chaonels  weie 
worn  in  the  hed-rock  by  ocean -cnrrenta,  and  that  the  deep  fjravel  and  (Jt'ftris  which  fill 
them  were  the  deposits  of  the  sea.  They  did  not  comprehend  tlie  fact  that  the  quality 
of  gravel  they  were  daily  washing  away  refuted  such  an  hypothesis;  nor  that  their 
deep  beds  of  pipe-clay,  which  would  preserve  in  fossil  the  most  delicate  fern  for  an 
eternity,  if  undistnrbed,  were  pregnant  with  fossiliEed  earth  bat  no  sea- vegetation, 
nor  any  marine  remains  of  any  kind.  Moreover,  in  the  ancient  gravel-depoaite  tihera 
are  no  lava  bowlders  or  pebblcB. 

Superficial  reasoners  who  held  to  the  marine  theory  were  occasionally  oonSrmed  in 
their  opinions  by  newspaper  articles  upon  the  gravel -deposits  of  Shasta  County  or  the 
gold-coast  of  Klamath  and  DelNort«,  and  at  once  jumped  to  the  erroneous  conclusion 
that  the  grave)  there  found  was  the  prnduct  of  the  ocean,  and  as  the  coast-depoeits 
were  in  aomo  sense  submarine,  so  too  must  be  the  gravel-deposits  along  the  Sierras 
in  Central  California. 

At  the  present  time,  however,  it  is  generally  admitted  by  all  who  reaaon  npon  the 
subject  that  these  old  channels  are  remnauts  of  ancient  and  extinct  river-systems,  of 
which  there  are  three  orfour,  distiuct  and  separate.  I  shall  write  of  only  one  of  them, 
knpwn  among  the  miners  as  the  Big  Blue. 

The  Bine  Lead  oecnpies  the  centm  portion  of  the  great  auriferous  belt,  from  Calaveras 
Connty  on  the  south  to  Plumas  County  on  the  north,  and  drained  a  country  two  hun- 
dred miles,  and  possibly  more,  in  length. 

Within  the  last  few  years  a  number  of  writers  well  known  among  the  literati  of 
California  have  publiehod'essays  upon  these  estinct  rivers.  They,  with  but  one  ex- 
ception, write  of  the  so-called  Big  Blue  as  being  at  one  time  a  very  large  river  which 
flowed  southward  throngh  Sierra,  Nevada,  and  Placer  Counties.  The  one  exception 
says  ;  "  1  have  arrived  at  the  conclusion  that  the  Pliocene  rivers  have  not  varied  in 
their  general  course  front  that  of  the  present  rivers ;"  meaning,  of  course,  the  "  present 
rivers"  crossing  the  aoriferoos  belt.* 

The  idea  that  tiie  Big  Blue  flowed  aoatliward  is  not  new.  All  these  writers  are  com- 
pelled to  admit  that  great  changes  bave  taken  place  in  the  altitude  and  general  topog- 
raphy of  this  enliro  region  since  the  now  extinct  rivers  flowed  through  it,  since  id 
would  be  higbl.v  unreasonable  to  suppose  that  a  stream  of  any  magnitude  would  flow 
for  miles  along  the  side  of  a  high  mountain-ohaiii  parallel  with  the  trend  of  its  main 
summit  at  an  altitude  of  from  three  to  five  thousand  feet  above  the  level  of  the  sea. 
And  yet  they  base  their  assumption  that  the  so-called  "  Big  Blue"  flowed  throngh 
these  counties  to  the  southward  upon  the  single  fact  that  there  is  at  present  a  down 
grade  toward  the  south  along  the  line  of  the  deepest  gravel-deposits. 

The  theory  which  I  have  entertained  for  many  years  may  be  explained  by  our  pres- 
ent river-system,  which,  though  larger,  is  copied  from  the  ancient  one.  We  now  have 
the  Sacramento  from  the  north,  and  the  San  Joaquin  from  the  south ;  their  waters 
meet  and  flow  into  the  ocean  through  the  Golden  Gate.  All  their  principal  tributaries 
take  rise  in  the  mountains  to  the  eastward. 

Tbemiddle  slate-stratnm  of  thisauriferoua  belt  was  probably  do  higher  above  the  level 
of  the  ocean  at  the  time  the  caBons  of  these  extinct  rivers  began  actively  to  fill  with 
gravel,  than  'he  valleys  of  the  Sacramento  and  San  Joaquin  are  at  present;  Sacra- 
mento City  being  but  65  feet  in  altitude.  These  two  lar^e  valleys  were  then  a  part  ot 
the  ocean,  and  the  Coast  Range  of  mountains  cropped  out  of  it  a  long  line  of  island 

What  in  Sierra  County  and  the  northern  portion  of  Nevada  County  has  been  known 
as  the  Big  Blue,  I  call  the  North  Blue.  It  floteed  soHlhv>ard.  What  in  Placer  Connty 
and  the  southern  portion  ot  Nevada  County  has  been  called  the  Big  Blue,  I  call  the 
South  Blue,  because  it  flowed  northward.  This  trntb  could  have  been  easily  ascer- 
tained by  all  of  the  writers  who  have  preceded  lae  upon  this  subject  had  they  taken 
sufficient  pains  to  gather  the  evidence,  The  deposit  of  gravel,  sand,  and  gold,  and  the 
position  of  the  bowlders  upon  and  near  the  bed  of  the  old  river  at  Yankee  Jim's,  Iowa 
Hill,  Indiana  Hill,  Dutch  Plat,  Little  York,  Yon  Bet,  and  Eed  Boe  all  tell  the  same 
tale  and  point  the  index-finger  northward  as  unerringly  as  the  needle  of  the  mariner's 


The  North  aud  Scfnth  Blue,  corresponding  to  the  Sacramento  and  the  San  Joaqnin 
Rivers,  were  the  two  main  branches  of  the  Big  Bloe,  which  took  their  rise,  as  did  also 
their  tributaries,  in  what  was  then  the  rising  hilly  upland  to  the  eastward.  They  ran 
down  upon,  and  for  many  miles  along,  the  soft  rock  of  the  upper  slate ;  thence  across 
the  intervening,  non-gold -producing  strata  of  serpentine  and  trap— which  latter  strata 
average  about  seven  miles  in  width — to  the  middle  slate ;  thence  generally  along  this 

*  It  is  a  fair  presumption  that  the  writer  of  the  Hentence  above  quoted  did  not  mean 
the  "  present  rivers  crossing  the  auriferons  belt,"  but  the  present  system  of  drain- 
age, t.  e.,  the  Sacramento  and  San  Joaqnin,  which  flow  respectively  ftom  K.  to  S.  and 
from  S.  to  N.  and  nearly  at  right  angles  to  their  tributaries,  the  Feather,  Yuba,  Ameri- 
can, Stanislaus,  &c.,  the  general  course  of  which  is  from  E.  to  W. — R.  W.  R. 
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strfituni  to  their  confluence,  a  abort  diBtance  Boiith  of  Scott'a  Flal,  in  Nevaila  Countj*, 
forminft  the  Big  Blue,  which  ran  thence  for  eight  or  nine  miles  aonthweaterly  to  Buena 
Vista  Slide ;  thence  north  of  Grass  Valley  to  Alta  Hill,  down  north  of  Rongh  and 
Eeady  to  Mooney's  Flat,  Smartsville,  and  Timbnctoo,  emptying  thence  into  the  then 
ocean  not  far  to  the  west  of  the  latter  place." 

The  locality  of  the  confluence  of  the  North  and  South  Bine  is  now  occnpied  by  a 
high  monntain  of  Toloauio  origin.  The  stage-road  fh)Tn  Yon  Bet  to  Nevada  Cilyctoseea 
the  channel  of  the  Big  Bine  just  to  the  northwest  of  Gregory's  old  saw-mill  site.  It  is 
a  very  wide  channel,  and  is  deeply  covered  with  lava  for  seven  or  eight  miles,  but  as 
it  neara  the  town  of  Glass  Valley  it  baa  become  obliterated  hy  erosion. 

The  accompanying  aketcb  is  intended  to  Tepreaent  my  theory  of  the  extinct  river- 
system  which  once  drained  the  central  portion  of  the  great  anriferous  belt,  with  the 
rivers  of  the  present  system  crossing  the  same.  It  inclndes  a  tract  of  country  aix'y 
miles  north  and  sonth  and  fort;  miles  east  and  west.  The  oourHcs  of  the  present 
streama,  the  locality  of  the  to^rne,  and  the  relative  distances  are  taken  from  the  United 
States  survey.  The  principal  strata  of  rock  are  represented  by  arbitrary  lines,  merely 
to  convey  a  general  idea  of  their  approximate  relative  positions,  regardless  of  their 
irregular  widths  and  sinnona  exterior  limitB  as  represented  by  the  dotted  line  which 
shows  more  correctly  the  western  bonndary  of  the  middle  slate-atratum.  The  dotted 
streams  repreaent  the  extinct  rivers  filled  with  gravel.  It  must  not  be  supposed  that 
all  or  even  a  major  part  of  the  Pliocene  streama  are  traced  on  the  sketch.  Many  of 
the  smaller  and  shallower  ones  are  wholly  obliterated  by  erosion,  and  many  are  buried 
under  the  lava  and  await  discovery  by  the  prospector.  At  many  places  along  the  line 
of  those  traced,  as  at  Forest  Hill  and  Dead  wood,  two,  throe,  and  sometimes  four  chan- 
nels are  known  to  exist,  usually  running  in  the  same  general  direction  and  within  a 
mile  of  each  other,  made,  no  doubt,  by  one  and  the  same  stream  at  each  locality,  but 
at  difiierent  periuds;  the  water  being  forced  from  its  cliaonels  successively  by  the  dep- 
osition of  gravel,  and  compelled  to  cut  a  new  channel.  The  wide  dotted  space  jnst 
west  of  the  town  of  H^olfax  I  pronoance  a  sea-beach.  It  ts  very  ancient,  having  the 
same  trend  and  strike  as  the  contiguous  rock.  It  is  a  stratum  of  sand  and  bowlders 
ftbont  three-fourths  of  a  mile  wide,  but  in  truth  is  now  a  stratum  of  bed-rock,  so  to 
speak,  for  it  nnderlies  the  deepest  of  our  present  streams.  I  mention  it  here  aa  a  cari- 
osity only,  not  knowing  that  any  mention  of  it  has  heretofore  been  published.  The 
old  vitlage  of  Illinoiatown  is  located  upon  it,  and  it  is  easily  traced  by  any  one  cnri- 
"'le  enough  to  inspect  it. 


Thet< 


IS  and  important  localities  are  numbered  thus : 


No.   1.  Timbuctoo. 
2.  " 


1.  Mooney's  Flat. 

4.  Rough  and  Ready. 

5.  Grass  Valley. 

6.  Boena  Vista  Slide. 

7.  Scott's  Flat, 
a  Blue  Tent. 
9.  Grizzly  Hill. 

10.  Cherokee. 

11.  North  Columbia. 
13.  Kennebec  Hill. 

13.  North  Bloomfield. 

14.  Snow  Point. 

15.  Orleans  Flat. 

16.  Moore's  Flat. 

17.  Woolaey's  FlaL 
IS.  Allegany. 

19.  Forest  City, 

20.  Downieville. 
■21.  Bunker  HiH. 
22.  Gaston  Ridge. 


o.  23.  Phelps  Point. 

24.  Alpha. 

25.  Phelps  Hilt. 
36.  Quaker  Hill. 

27.  Hunt's  Hill. 

28.  Red  Dog. 

29.  You  Bet. 

30.  Little  York. 

31.  Dutch  Fhit. 

32.  Alta. 

33.  Lowell  Hill. 

34.  Remington  HiU, 

35.  Diamond  Creek. 

36.  Gold  Run. 

37.  Indiana  Hill. 

38.  Iowa  Hill. 

39.  Wisconsin  Hill. 
^0.  King's  Hill. 
41.  Yankee  Jim's. 
43.  Forest  Hill. 

43.  Michigan  Blufls. 

44.  Damascus. 


No.  45.  Deadwood, 

46.  Last  Chance. 

47.  Bath. 

■  48.  Todd'a  Valley. 

49.  Peckham  Hill. 

50.  Gravel  Hill. 

51.  Bald  Mountain. 
53.  Mamaluke  Hill. 

53.  Georgetown. 

54.  Coloma. 

55.  Gold  Hill. 

56.  Placer V  ill  e. 

57.  Newtown. 

58.  French  Corral. 

59.  Birohville. 
&>.  Sweetland. 

61.  North  San  Juan. 
63.  CamptoDville. 

63.  Nevada  City. 

64.  Colfax. 

65.  Blue  Bluffs. 

66.  Loat  Camp. 


Thus  1  have  set  forth  what  I  believe  to  be  the  true  theory  of  the  formation  of  the 
ancient  channels  which  underlie,  are  filled  with,  and  in  many  places  are  deeply  buried 
beneath   the  anriferous  earth  and  gravel  whichconstitnte  our  hydraulic  and   drift 

■  The  present  course  of  tbe  San  Joaquin  and  Sacramento  Rivers  is  apparently  tbo 
result  of^  the  position  of  th^  Coast  Range,  offering  only  one  outlet  to  tbe  aea,  «t  San 
Francisco.  It  is  difficult  to  see  how  a  similar  course  of  the  Pliocene  rivers  could  have 
come  to  pass  with  tbe  Coast  Range  out  in  tbe  ocean.— It. 'W.  B. 
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These  ancient  rirer-cbamielH  l>eca me  filled  with  anriferons  earth,  gravel,  and  drffiris 
duriu);  the  slow  npbeaval  of  the  land.  This  rise  was  most  rapid  to  tbe  eastward, 
aloDj;  the  line  of  the  summit 'if  the  Sierra  Nevada,  and  required  a  great  mauy  tboa- 
Hand  years  for  its  accomplishmeut;  forif  weallow  a  rise  of  two  and  one-half  feet  every 
century,  (a  very  hish  estimate  if  we  allow  no  interval  of  repose,)  it  would  reijiiira 
fonr  thousand  centuries,  or  four  hnndred  thousand  years,  to  elevate  the  land  ten  thou- 
sand feet  and  place  tlie  sumiuit  where  it  stands  to-da;. 

Evidently  the  land  rose  more  rapidly  toward  the  north  than  to  tbe  south,  which 
action  gives  a  present  grade  southward  of  m^y  feet  to  the  mile.  It  also  had  the  effect, 
from  the  first,  of  lessening  tlie  grade  of  tlie  South  Blue.  If  we  allow  a  slightly  mora 
lapid  elevation  at  and  near  tbe  junction  of  the  North  with  the  Sontb  Blue  than  at 
other  points  along  tbe  middle  slate — and  sach  an  assumption  may  sot  be  unreasona- 
ble— the  effect  would  he  to  lessen  the  grndea  of  both  these  lan;o  streams,  while,  as  Ihe 
land  arose  to  the  eastward,  tbe  currents  of  all  the  tributaries  to  the  South  and  North 
Bine,  and  even  theirs,  from  their  sonroes  for  some  miles  along  their  courses,  were 
accelerated  from  century  to  centnry,  and  the  land  reaching  gradually  into  tbe  higher, 
consequently  the  colder,  regions  of  atmosphere,  oondensed  coutinnaily  more  and  more 
moisture,  which  fell  as  snow  and  rain,  thns  increasing  tbe  volnme  of  water,  which 
nlone  would  increase  the  rapidity  of  the  currents,  Tbeir  channels  were  deoi>er;  the 
quartz  ledges  and  veins  were  cut  down ;  slides  occurred  on  all  sides ;  trees  slid  into  the 
streams,  and  the  entire  surface  of  the  land  became  in  time  denuded.  This  mass  was 
deposited  in  these  old  streams,  washed  away,  redepusited  and  rewashed  at  each  suc- 
ceeding freshet,  over  ind  over  agiiiu  and  again,  till  it  found  its  final  place  in  the  Big 
Blue,  the  North  Blue,  and  the  South  Blue,  whose  currents  were  too  sluggish  to  carry 
it,  .ilung  to  the  oceau.  It  blocked  ap  these  streams,  (and  set  back  into  the  mouths  of 
the  tributaries,)  spreading  out  to  a  great  width  along  nearly  their  entire  course,  but 
principally  along  the  middle  slate  stratum,  where  it  accumulated,  at  least  in  Placer 
and  Nevada  Counties,  to  the  depth  of  eight  hundred  feet,  and  estended  toward  the 
east  a  level  plain  for  a  distance  of  from  three  to  five  miles. 

It  should  be  borne  in  mind  that  the  grades  of  tbe  main  streams  along  tbe  middle 
slate-stratum  were  yearly  lessening  by  the  continuous  depositiou  of  this  great  mass  of 

E ravel,  earth,  and  AihrU.  Judging  from  the  depth  of  vegetable  soil  which  accumu- 
ited  upon  itssurfaoe;  this  enormous  deposit  of  alluvium  must  have  remained  for  centu- 
ries a  verdant  field  crowned  with  a  luxurious  forest.  It  was  subsequently  desoLited 
by  volcanic  overflows. 

Great  lava-fiolds  extended  from  Ceotrnl  Oregon  to  Tejon  Pass,  from  the  summit  of 
tbe  Sierra  Nevada  to  the  valleys  of  tbe  Saoramento  and  the  San  Joaquin,  and  eastward 
throughout  the  Great  Basin.  During  this  long  era  the  lava  from  hundreds  of  volca- 
noes or  craters  poured  over  the  land,  filled  the  old  channels  left  unfilled  by  gravel, 
covered  tbe  lateral  mountain-ridges  to  a  level,  flowed  over  and  covered  up  the  ancient 
gravel-deposits,  of  which  those  now  lying  along  and  to  the  east  of  tbe  upper  slate 
stratum  are  mostly  still  covered  by  it,  in  places  to  the  depth  of  a  thousand  feet  or 

It  is  my  opinion  that  daring  this  epoch  the  ancient  rivers  were  obliterated  ;  and  it 
is  possible  that  the  heat  was  so  intense  asto  vaporize  and  drive  away  all  moisture,  to  the 
extent  tbat  no  stream  of  any  magnitude  existed  upon  this  desert  waste. 

It  is  patent  to  the  most  superHcial  observer  that  our  present  rivers  had  tbeir  origin 
upon  tbe  surface  of  the  lava,  down  through  which  and  into  the  underlying  strata  of 
rock  they  have  eroded  immense  calions,  in  some  instAuces  to  the  depth  of  3,000  feet 
below  the  present  surface,  and  more  than  2,000  feet  below  tbe  bed  of  the  extinct  rivers. 
Along  the  middle  state-stratum  every  stream  dignified  as  a  river  crosses  it  at  a  depth 
of  from  five  to  fifteen  hundred  feet  below  the  old  river-channels.  The  effect,  after  these 
streams  had  out  down  through  tbe  lava  and  into  the  deep  gravel-deposits,  can  readily 
be  imagined.  The  earth  and  gravel  slid  into  the  calions  from  beneath  tbe  lava,  which, 
left  without  support,  broke  down  of  its  own  weight,  and  was,  together  with  nine- 
tenths  of  the  alluvial  depnsit  along  tbe  middle  slate-stratum,  swept  iuto  tbe  valleys  to 
tbe  west,  partially  by  the  rivers,  bat  principally,  no  donbt,  by  the  great  ice-drift  wbicb, 
during  a  long  glaci^  epoch,  scoured  these  mountain's  from  summit  to  base.  Thus  we 
are  enabled  to  comprehend  wby  tbcso  old  gravel-deposits  are  free  from  volcanic  lava 


NEVADA  COUNTY. 

This  county,  situated  in  the  central  portion  of  the  State,  has  main- 
taioed  its  position  as  the  leading  mining-county  since  tbe  discovery  of 
gold.  It  derives  its  importiince  both  from  the  extent  of  its  deposits  of 
aurifemus  gravel  and  tbe  number  and  richness  of  its  quartz-lodes.    The 
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following  table,  compiled  from  tlie  official  returns  to  the  sarveyor-geu- 
eral,  will  exhibit  the  condition  of  mining  from  1870  to  1875: 
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The  above  returns  are  approximately  correct,  so  far  as  active  oiiuing- 
operationa  are  concerned.  Laugley's  Directory  of  the  Pacific  Coast 
shows  a  larger  number  of  mills  for  corresponding  years,  but  in  many 
instances  the  mills  were  idle. 

The  principal  qnartz-miniug  district  is  Grass  Valley.  This  brajieh  of 
mining  commenced  here  in  1S51  and  has  been  prosecuted  with  great 
regularity  since  that  time.  In  1867  there  were  twenty-two  quartz-mills 
iu  operation,  with  280  stamps,  and  a  crushing-capacity  of  about  400 
tons  per  day.  These  mills  cost,  iu  the  aggregate,  $140,000.  While  at 
the  present  time  there  are  fewer  mills  io  operation,  they  are  more  effect- 
ive, and  the  results  and  general  prodact  per  year  do  not  vary  greatly 
from  that  of  former  jears. 

Grass  Valley  is  distant  from  Sacramento  sixty-five  miles,  and  twelve 
miles  from  the  line  of  the  Central  Pacific  Bailroad,  with  which  it  is  con- 
nected by  a  branch  narmw-gange  railroad.  The  elevation  is  2,300  feet 
above  the  level  of  the  sea;  the  climate  pleasant  and  salnbrious,  and 
favorable  for  mining-operations  throughoat  the  entire  year.  Snow 
rarely  falls,  and  remains  on  the  ground  but  a  few  days.  Wood  is  abun- 
dant and  cheap,  and  in  many  instances  water-power  is  available  for 
crashing  the  ores  during  more  than  one-half  of  the  year. 

Quartz-mining  forms  the  principal  industrial  interest,  and  has  been 
continuously  prosecuted  with  a  uniform  degree  of  success  nowhere  else 
attained.  The  aggregate  product  down  to  the  present  time  of  the 
quartz-veins  of  the  district,  situated  within  a  radins  of  four  miles,  may 
be  estimated  at  thirty  millione  of  dollars.  Of  this  amount  nearly  one- 
fourth  was  produced  from  the  Massachusetts  Hill,  New  York  Hiil,  and 
Gold  Hill  veins,  which  are  supposed  to  be  continuous  veins  of  the  same 
system. , 

The  gold-bearing  rocks  of  Grass  Valley  are  mostly  metamorphic 
schists  or  greenstones,  alternating  with  belts  of  s.venite.  The  quartz- 
veins  are  generally  not  large.  Two  feet  is  probably  a  full  average 
thickness,  while  some  of  the  most  productive  have  not  averaged  over 
one  foot.  The  metallic  contents  of  the  veins  of  the  district  vary  to  an 
extreme  degree,  some  carrying  little  or  no  visible  gold,  although  the 
mill- workings  are  satisfactory  and  the  sulphurets  are  found  to  be  abun- 
dant on  concentrating  the  sands  resulting  from  crushing.  The  gold  is 
easily  saved,  being  clean,  angular,  and  not  very  small ;  hence  the  pro- 
portion saved  by  the  mill-process  is  notably  greater  than  in  any  other 
locality  in  (California.  The  sulphurets  occur  as  a  rule  in  the  proportion 
of  2  percent,  of  the  gold-bearing  rock.  These  are  easily  concentrated, 
and  yield  by  the  chloriuation  process  an  average  of  $100  per  ton  net, 
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the  value  of  the  rock  ranging  from  $25  to  $50  per  ton.  Tbe  district 
coutaiiis  from  ten  to  twelve  mines  whjcli  are  continuonsly  prodnctive, 
more  thau  half  of  tbese  being  worked  with  great  profit  to  the  owners 
and  the  balance  being  self  supporting.  There  are  also  a  dozen  or  more 
mines  in  various  stages  of  development,  and  a  few  on  which  work  has 
lieen  temporarily  suspended. 

The  cost  of  mining  supplies  and  labor  in  Nevada  County  is  as  fol- 
lows: 

Wages  of  first-class  miners,  $3  per  day ;  shovelers  and  car-men,  $2.50 
per  day ;  surface  laborers,  $3  to  $2,50  per  day :  Chinese  labor,  $1.50  per 
day;  cost  of  lumber,  $15  to  $16  per  1,000  feet ;  mining-timber,  5  to 
12  cents  per  running  foot;  cord-wood,  $4  to  $5  per  cord;  common 
powder,  $2.50  per  Iieg  of  20  pounds ;  giant  powder,  50  to  75  cents  per 
pound ;  fuse,  $5  per  1,000  feet ;  quicksilver,  75  cents  per  pound ;  candles, 
$4  per  box. 

The  operations  of  the  principal  mines  are  shown  by  the  accompany- 
ing tables  and  the  annual  reports  of  their  officers.  The  principal  mines 
have  been  described  in  detail  in  luy  former  reports.  Within  the  past 
year  the  New  York  Hill  Mine,  which  had  been  closed  for  several  years, 
has  been  re-opened  and  actively  worked,  and  promises  to  rank  among 
the  lekdiiig  mines  of  the  district.  The  following  extracts  are  taken  from 
a  report  on  this  mine  by  W.  A.  Skidmore: 

The  New  York  Hill  Jedge  is  eituated  two  miles  Bonth  of  tbe  town  of  Grass  Valley,  on 
New  York  Hill,  which  forms  a  portion  of  a  oontmnons  vidge  lying  west  of  Wolf  Crt*k, 
and  liaving  a  geoeral  north  and  eoiilh  trend  Tbe  only  topographical  feature  of  im- 
portance is  the  occurrence  of  several  raviaea  niDning  westward  from  tbe  creek  and 
intersecting  the  ridge  at  right  angles  The  most  deeply  indented  ravine  forms  the 
dividing  line  between  MaSf^achu setts  HjII  and  New  York  Hill,  although  tbie  ravine 
does  not  cut  through  the  ridge,  and  the  surface  of  the  hill  is  very  nearly  level  for  a 
distance  of  one  mile  on  the  line  of  the  outcrop  of  the  ledge.  The  elevation  of  the  sum- 
mit of  the  ridge  is  in  no  place  more  than  <00  feet  above  the  bed  of  Wolf  Creek,  which 
forms  the  main  drainage  of  the  water-shed  of  the  eastern  side  of  the  ridge.  A  belt  of 
greenstone  about  one-balf  mite  in  width  runs  in  a  general  northwest  and  southeast 
direction  diagouHlly  a<;rosB  the  ridge.  On  either  side  of  this  belt  occiLr  zones  of  syen- 
ite, which  have  eserted  an  influence  on  the  metamorphism  of  the  greenstone,  wLuch 
was  doubtless  of  sedimentary  origin.  The  New  York  Hill  ledge  tuna  through  rliis 
greenstone  belt  in  a  northwest  and  southeast  course,  starting  from  Wolf  Crsek  and 
rnnniug  thence  2,SH  feet  toward  Massachusetts  Hill,  and  having  an  average  dip  of  30 
degreea  north,  and  a  thickness  of  from  ten  to  thirty  inches.  The  average  thioknees  of 
the  main  vein  would  therefore  be  from  fifteen  to  eighteen  inches,  although  at  times 
stringers  of  quartz  are  found  on  the  hanging-wall  side  of  the  vein,  varying  in  thick- 
ness from  four  to  six  inches;  these  are  not,  however,  taken  into  consideration  in  the 
estimation  of  the  average  width  of  the  vein. 

The  qoarti!  is  white  to  dark  bine  in  color,  vitreous  in  texture,  more  or  less  sprinkled 
with  gold  visible  to  the  eye,  uniformly  eulphnreted  to  the  extent  of  2  per  cent., 
and  very  tractable  to  the  ordinary  mill-process.    The  yield  has  varied  from  $-20  to  S60 

EiT  ton,  exclusive  of  the  rich  specimens  of  free-eold-bearing  rock  of  which  this  mine 
as  always  been  remarkably  prolific.  It  would  be  difficult  to  state  the  milling  aver- 
age of  all  (he  rock  taken  from  the  mine  during  tbe  past  twenty  years.  The  present 
yield  ia  about  $40  per  ton  of  S.OOO  pounds,  exclusive  of  the  rich  snecimena  which  are 
Bold  to  jewelers  to  be  manufactured  into  quartz  ornaments.  This  latter  class  com- 
mands from  |2ii  to  ^  per  ounce  of  gold  contained  in  the  rock,  the  value  of  each  piece 
being  determined  by  its  specific  gravity. 

The  New  York  Hill  Company  ground  embracea  a  consolidation  of  the  Ijarimer,  Sikoa, 
Wilde,  Fricot,  and  Chavanno  cbims,  together  with  many  claims  of  lessor  note,  of 
which  no  record  of  workiog^and  production  can  now  be  obtained.  Locations  were 
made  here  as  early  as  1851,  under  the  mining-laws  then  in  force,  which  required  that 
locations  should  be  made  in  a  square  form,  and  limited  each  claim  to  100  square  feet 
ill  area.  This  remained  in  force  for  nearly  two  years,  during  which  period  the  claims 
which  presented  an  outcrop  were  worked  out  from  the  surface  to  the  limit  of  tbe 
owners'  ground.  Subsequently  the  laws  were  amended  and  locations  were  made  on 
the  line  of  the  lode  with  tbe  dips,  spurs,  and  angles,  as  at  the  present  time  provided 
for  by  the  general  mining-law  of  the  United  Slates.  Then  followed  a  more  vigorons 
Bystem  of  mining;  shafts  were  sunk,  and  levels  run,  and  the  quartz  crushed  at  rude 
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cnstora-njills,  jielding,  in  all  caBea,  with  the  imperfect  process  tlien  in  use,  a  fair  and 
aometioies  a  lurge  pntiit.  Aa  depth  was  attained  water  was  encountered,  necessitatiDg 
pumpiug-apparatue,  and  the  character  of  the  rock  changed  from  free-Kold-bearing  to 
eulpburetcd  ores.  The  average  yield  declioed  by  reason  of  the  inadequacy  of  the 
mill-procesa  then  in  use,  and  expenseB  increased.  This  was  in  the  era  of  high  prices 
and  high  freights,  and  before  the  introdaotinn  of  the  powerful  pumping  and  buisting 
machinery  now  in  general  use.  Consequently,  when  the  water-level  was  reached, 
(abont  lOO  feet  in  depth  on  the  pitch  of  the  ledge,)  mining-operations  were  suspended. 
At  this  period  rock  coold  not  be  worked  with  profit  which  did  not  yield  at  least  $.10 
per  load,  equivalent  W  (30  per  ton.  At  the  present  time  and  ander  the  same  circum- 
stances, rock  of  that  grade  would  yield  a  large  profit. 

The  total  amount  of  bullion  taken  from  the  2,844  linear  feet  of  ground  now  owned 
by  the  New  York  Hill  Company,  from  the  discovery  up  to  the  date  of  the  consolida- 
tion in  1865,  may  be  safely  estimated  at  8500,000.  During  the  years  ia6fi  and  18()7,  the 
mine  produced  $106,427.66,  tntm  3,189  tons  of  rock,  or  at  the  ral«  of  $48.9i  per  ton. 
The  mine  then  remained  closed  for  several  years,  when  it  passed  into  the  control  of  the 
late  Mr.  A.  Delano,  who  opened  the  mine  by  a  tunnel  from  Wolf  Creek,  and  struck  ore 
on  September  8,  1874.  From  this  time  till  the  close  of  the  fiscal  year  ending  June  30, 
1875,  tho  mine  produced  $57,583.94  from  14,000  tons  of  ore. 

From  the  fiscal  year  commeociug  August  1,  1675,  to  October  30,  1875,  a  period  of 
three  months,  the  resaits  were  as  follows  : 
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The  returns  for  October  did  not  include  the  proceeds  from  the  sulpburets  for  that 
month,  and  therefore  afford  an  unerring  standard  of  the  free-gold  value  of  the  rock 
crushed.  The  October  sulphnrets,  22  tons,  were  worked  during  tho  first  week  in 
November,  and  yielded  $1,753.17,  which  shonid  be  added  to  the  free  crushing,  making 
the  yield  for  the  month  $12,074.53  from  365  tons  of  rock,  or  an  average  of  $33.08  per 
ton.  This  makes  the  true  average  for  the  first  quarter  of  the  fiscal  year  $42.37  per 
ton,  instead  of  $41.05,  as  appears  by  tho  above  tabniar  statement. 

The  main  adit  has  attained  a  length  of  918  feet.  It  is  6  feet  in  height  hy  4  feet  in 
width,  and  laid  with  car-track  througbont  thu  entire  length.  The  cc&t  was  between 
$10  and  $11  per  foot,  or  say  $10,000.  This  tunnel  serves  £)r  drainage,  and  will  be  car- 
ried forward  as  exploration  progresses. 

T'be  Snyder  shaft  has  at  tamed  a  depth  of  500  feet,  on  an  angle  of  33  degrees,  and  cost 
$40  per  foot,  inclnding  timber  and  track.  It  is  13  feet  wide  by  6  feet  in  height,  with 
three  compartmeulB,  two  for  hoisting  and  one  for  gangway  and  pump-rod.  Tbo  shaft 
is  heavily  and  snlist^ntially  timbered  from  top  to  bottom.  Aggregate  coat,  $20,000. 
An  8-inch  pump  has  hcen  carried  to  the  bottom,  by  means  of  which  the  water  from 
the  lower  levels  is  lifted  to  the  main  adit,  discharging  in  Wolf  Creek.  A  4-inch- 
plunger  pump  on  the  adit-level  station  forces  water  through  a  2^inch  pipe  to  tanks 
on  the  surface,  supplying  the  boilers. 

The  npper  tunnel  starts  from  a  point  on  the  hill-side  above  Wolf  Creek  200  feet 
north  of  the  Snyder  shaft,  and  130  feet  higher  on  the  hill,  (vertical,)  and  runs  450  feet 
to  its  connection  with  the  Wilde  shaft,  following  the  course  of  the  vein  and  passing 
through  cbute  No.  3  a  distance  of  STO  feet.  This  tnnnel  cost  about  $-^,500,  and  is  an  in- 
valuable adjunct  to  the  working  of  the  soutbeastern  portion  of  the  company's  ground, 
by  reason  of  its  infl.nenoo  on  the  ventilation  of  the  mine. 

The  total  cost  of  tbe  shafts  and  tunnela  constituting  the  workiag 
avenues  of  tbe  Tnioe  was  $62,500,  and  the  cost  of  the  machinery  eon- 
Btituting  the  "plant"  about  $30,000  more.  The  company  Una  leased 
a  20-stanip  mil),  with  water-privilege  accompanying,  for  $275  per 
month.  Fifteen  stamps  are  rnn  on  the  company's  rock,  crushing  30 
tons  per  day,  the  remaining  five  stamps  being  employed  on  custom- 
work,  for  which  $i  per  ton  is  charged.  The  mill  is  run  by  water  power 
during  tbe  greater  portion  of  the  year.  Sulpburets  are  concentrated 
by  Hendy's  apparatus  and  sluice-bores,  and  sold  to  the  chlorinators. 
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The  expense  of  milling  iu  Grass  Valley  district  is  depeiidenli  on  tlie 
motive-power  used  and  the  character  of  the  gold  saving  and  concentrat- 
ing apparatus.  The  following  are  estimatesof  leadingmiuiiigengineers 
of  the  Pacifie  coast.  According  to  the  report  of  Mr,  J.  H.  Boiilt  on  the 
Empire  Mine,  made  in  1870,  and  quoted  in  the  Report  of  the  United 
States  Commissioner  of  Mining  Statistics  for  that  year,  (p.  49,)  the 
cost  of  crushing  rock,  concentrating,  and  working  the  sulphureta  waa 
at  the  rate  of  $2.92  per  ton  of  rock — the  motive-power  being  steam.  In 
the  Eureka  and  Idaho  Mills,  of  the  same  district,  the  cost  has  been  about 
$3  per  ton  for  several  years  with  steam-power.  Mr.  G-.  T.  Deetkin,  in  an 
elaborate  paper  on  the  California  gold  process,  pnblished  in  the  Report 
of  the  Mining  Commissioner  for  1873,  (pp.  30O,  331,}  estimates  the  cost 
of  simple  crushing  by  steam  at  $2.04  per  ton,  and  by  water  at  $1.63 
per  ton. 

The  New  York  Hill  Mill  is  run  alternately  by  water  and  steam,  accord- 
ing to  the  season  of  the  year,  and  sometimes  by  both  powers  combined, 
The  cost  of  milling,  including  concentration,  varies  from  $1.76  to  $2.25 
per  ton,  and  $2,125  P^^"  ton  is  a  fair  average  for  the  entire  year.  This, 
added  to  the  contract-price  for  haalitig— STJ  cents  per  ton — would  make 
the  cost  of  handling  and  treatment  of  ore  $2.50  per  ton. 

I  quote  further  from  Mr.  Skidmore's  report: 

The  labor  pay-roll  of  tbe  eompiny  varies  fr<Hi1  montb  to  month,  a^^cortling  to  tbe 
natoreof  tbe  wnrkandtbe  coDilitionoftiieiQiDe.  The  nam  Iter  of  employes  atniineaDii 
mill  13  from  100  to  150.  Of  thi^uumberone  liilfare  sliilled  auiiBrs,  tho  others  laboreis, 
mill-ineQ,  mecbanics,  &c.  For  tho  purpose  of  estiniaticg  the  ctst  of  nimiDg  hoisting, 
and  pamping,  I  have  taken  a«  abasiuSflO  taob  of  rock  raised,  and  the  espetieesmcidene 
thereto  as  follows : 

Ftie  hundred  ioi>s  ote 

Labor  for  mining  and  hoisting  (6  Oil  7^ 

Wood  for  fuel 96  00 

Candles,  powder,  fuse,  and  cartridges  994  P5 

Timbers  for  support  of  ground  i)P  40 

Iron  and  steel,  charcoal,  oil,  &c  106  90 


Or  $13.07  per  ton. 

Daring  the  progress  of  extracting  ore,  dead- work  is  carried  oil  for  tbe  purpose  of  de- 
veloping reaerves.  This  class  of  work  consists  of  sinking  main  shaft,  timbering,  ra li- 
ning levels,  raising  waste-rock,  pumping,  &o. 

The  following  statement,  compiled  from  the  company's  expense-acconnt,  will  ebow 
tho  cost,  per  ton  of  ore  prodaced,  of  carrying  forward  the  permanent  work  of  the  mine  j 

Beeordof/oarmimtke'  dead-work. — Coet  of  developing  5,7(,0tmia  of  ore,  including  pumping, 

8inl-in^  100  feet  shaft,  on  contract,  830  per  foot 83,000  00 

Timbering  same,  including  material 66  73 

■  Driving  800  feet  drifts,  on  contraet,87.50  per  foot 6,000  00   . 

Hoisting,  pamping,  &o.,  includiag  labor ..  3,  764  00 

19,830  73 
Oc  S9.23  per  ton. 

We  have,  then,  the  following  recapifulatioa  of  the  espensea  incident  to  mining, 
milling,  and  dead-work ; 

Per  toD. 

Mining,  hoisting,  and  pumping f^l'i  07 

Dead- work,  or  developing  new  ground 9  22 

Haaling  quartz  to  roil! 371- 

Milling  and  conceutcating  sulpliurets 2  ]9i 

17  79 
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Yield  of  the  mw  Fork  Hill  Mine,  from  September  8, 1674,  to  November  d,  1875, 
1875. 


July  39.  Balance  from  annual  statement $53,551  (i 

Auir.  16.  5  bara  bnllion (  ( -.n  . „r..    i   i   24,745  4 

Aui.  18.  18}  tons  Bnlphurets  jielding  J*™™  ^*°  '""^  "^'^"^  J 1, 825  3 

Sept,  29.  SbarabnUion (jw.,.,  loo  t.,  .  ,«  i-   ( S15,8o4  38 

Sept.29,  15JtonBsulphuretBj^'"''22tonsrock   J ^1626  80 

17,. 581  1 

Oct.    7,  2  bats  bollion,  365  tons  rock 10,331  3 

The  sulpburetB  were  worked  in  November. 

Nov,    9,  3  bara  bullion Jtl7,2<il  93 

Nov.   9.  ^3  tons  eulphnreta,  yielding 1,753  17 


Yield Id7,040  13 

Add  premiam  on  gold  bars  und  returns  from  eales  of  speciniena  in  S»n 
Francisco 2,944  82 


Total  yield 129,985  00 

Gold  taken  out  from  first  striking  the  ledge  np  to  Mr.  Delano's  death, 
Septembers,  1B74 4,030  55 


The  secretary  of  the  Eureka-Gold  Mining  Company  presents  the  fol- 
lowing report  for  the  year  eudiug  September  30,  1875 : 

EECBIPTS, 
Book-aceonnts : 

Balance  of  cash  on  hand  October  1,1874 $90,707  9G 

In  hand  of  the  superintendent 7, 342  40 


Bullion -account : 

Proceeds  from  ores  worked 

Proceeds  from  assay-chips 

Proceeds  from  sulphurets  worked. . 

Proceeds  from  assay-chips 

Proceeds  from  sulphurets  sold , 


97,801  91 

21  72 

820  50 

1  73 

1.445  50 


Milling-aceonnt : 

Merchandise  sold 333  15 

Grinding  sand,  &c.,  for  McDougal  "Works  . . ,  240  00 

Crushing  for  outside  parties 153  00 


725  15 


Mine-account: 
Merchandise  sold 21  00 

Wood-ranch : 
Pot  wood  sold 100  37 

Wood-account : 
For  2,80S|  cords  of  wood  transferred  to  sundry  accounts ...       12, 897  5lj 

Interest -account : 
For  interest  received  on  loans 5, 700  00 
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Premium -account : 
For  premium  ou  bars  sold , . 

McDougal  Works : 
For  returns  of  gold  saved . , 


$446  55 
450  56 


DISBURSEMENTS. 
Mining-accouiit: 

Paid  for  wood $S,  804  81 

Paid  for  lumber 7G9  99 

Paid  for  poles 762  86 

Paid  for  charcoal 374  00 

Paid  for  powder  a.iid  fuse 1, 246  61 

Paid  for founderybills 102  3.3 

Paid  for  hardware  and  steel 1, 657  33 

Paid  for  merchaudise  3,121  61 

Paid  for  freight  and  hauliug 15  75 

Paid  for  pay-rolls 60,725  00 

Paid  for  labor  by  coutract 10. 908  00 

Paid  for  salary  of  superintendent 6, 000  00 

Paid  for  surveying 15  00 

Paid  for  iron  pipe 70  40 

Paid  for  tribute-mcD  for  mining 1,286  75 

Paid  for  water 50  00 

Paid  for  flreinsurance 593  75 

86,504  19 
Deduct    amounts    for    labor    and   materials 

traiisferred  to  sundry  accounts 47, 154  93 

Dead-work 

Wood -account : 

Paid  for  wood 

Eureka  So.  2  Mine 

Eureka  2fo.  3  shaft 

Milling-account : 

Paid  for  wood $4,092  75 

Paid  for  foundery-bills -  485  12 

Paid  for  hardware 357  80 

Paid  for  sluice-blankets 265  50 

Paid  for  chemicals  and  merchandise 454  14 

Paid  for  water-rent 581  25 

Paid  for  pay-rolls ..  8,566  00 

Paid  for  hauling., 13  50 

Paid  for  fire-insurance 397  50 

Bullion-expenses; 

Paid  for  assaying  bars 128  90 

Paid  for  freight  on  same 259  25 

Mine-purchase ; 
Paid  1.  T.  McDongal  for  real  estate  and  royalty  to  use 
his  patent 


},  083  41 
(,  476  54 
!,  840  47 


388  55 
800  00 
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McDougat  Works : 

Paid  for  pay-rolls  and  grinding  sand $240  00 

General  expenses 6, 163  7i 

Sulphu  re  t-coa  centra  tion  : 
Paid  for  pay-rolls 1, 042  00 

Wood  ranch : 
Paid  for  hauling 88  75 

Sulphuret-r eduction : 
Paid  for  working  sulphurets 243  00 

Disco  unt-a«coont : 
For  discount  allowed  on  bara  sold 1  96 

Book-account : 
Balance   of  cash   on  hand    September   30, 

1875 $72,068  97 

In  hands  of  the  superintendent 1, 571  17 

Due  from  the   estate  of  A.  Delano,    Grass 

Valley 3,334  43 

76,974  57 

218,  572  91 

Assets  and  liaUUties. 


Available. — On  Jiand  September  30, 1875. 

Book  accounts $76,974  57 

4J  tons  of  sulphurets,  estimated  value 200  00 

100  tons  of  ore  broke  in  mine,  cost  $9 900  00 

250  tons  of  ore  on  surface,  cost  $10 2, 500  00 

179  cords  of  wood 792  22 

Supplies  at  mill.... 1,100  00 

Supplies  at  mine 900  00 


Seal  estate. 

Mill,  estimated  value $20,000  00 

Mine  improvement  and  buildings,  estimated,  15,000  00 

McDougal  Works 1,000  00 

Wood  ranch,  160  acres 950  00 


83,366  79 


LIABILITIES. 

None. 


36, 950  00 
120,316  79 
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Mine-statement, 

October  1,  1S74 — Ore  on  surface 325  toua 

Ore  hoisted  during  tbe  year 4, 235  tons 


Ore  worked  at  the  company's  mill  during  the  year 4, 310  tons 

September  30,  1875~(>re  on  surface liSO  tons 

Ore  broke  in  miue , _ , ,     loo  tons 

Ore  reduced  during  tho  year 4,310  tons 

4,  COO  tons 

October  I,  1874— Ore  on  surface 325  tons 

Ore  broke  in  mine 350  tons 

C75  tons 

Ore  mined  during  the  year 3, 9^5  tons 

Sulpkuret-statement. 

October,!,  1874 — Nnmber  of  tons  on  hand ]6i  tons 

Number  of  tons  concentrated  during  the  year  , , .     27|  tons 

September  30, 1875— Number  of  tons  o 

— ■■  391  tons 

Nnmberof  tons  worked  during  the  year 9    tons 

Number  of  tons  sold 30i  tons 

—  39^  tons 

Ore-statement 

4,310  tons  of  ore  worked  by    mill-process,  yielded $97,  823  63 

Also  sulphurets  as  follows: 

9  tons  worked  by  chlorinatiou,  yielded $822  23 

30^  tons  sold  yielded 1, 445  50 

2,267  73 

700  00 

1,567  73 


Add  4J  tons  on  hand,  September  30,  1875 — 
estimated  value 200  00 


1,767  73 
Add  result  of  McDoagal  Worts 450  56 


Or  ao  average  of  $23.21  per  ton. 

Average  yield  of  sulphurets,  §91.36  per  ton. 

Averse  yield  of  sulphurets  sold,  $47.39  per  ton. 
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Bullion-statement. 

As  reduced  by  niill-proceas  : 
Average  flneuess,  .8i4^ — equal  to  $17.45j%=„  per  ounce. 

As  reduced  by  cb  1  or  i  nation -process : 
Average  fineness,  .985^ — equal  to  $20.37^%"^  per  oniiee. 

Returns  from  McDougal  Works; 
Average  fineness,  .795 — equal  to  $lC,45j^^  per  ounce. 

Retnrn  of  bullion : 

6,601.73  onnees,  at  $17.4.1-^ $9,  7801  91 

4{).27  onnees,  at  $20.37^ 820  30 

27.34  ounces,  at  $16.453^*5- 450  56 

3,34  ounces  assay  chips  and  grains 23  45 

Sulpharets  sold 1, 445  50 

$100,  541"  92 

Weight  of  bullion  before  assaying : 
Ounces 5,071.33 

After  assaying : 

Face  of  bars,  ounces 5,f>69.34 

Assay  chips  and  grains 1.34 

Loss .64 

5,  671.  .32 

Cost  of  mining. 

Supplies  on  hand  October  1,1874 $1,200  00 

Paid  for  supplies  and  labor  during  the  vear 39, 349  26 

40, 549  26 

Deduct : 

Supplies  on  hand  S^^ptember  30, 1875 900  00 

Merchandise  sold  during  the  year 21  00 

921  00 

Cost  of  mining  3,985  tone 39, 628  26 

Or  an  average  of  $9.94  per  ton. 

Cost  of  milling. 

Supplies  on  hand  October  1,  1874 $1,000  00 

Paid  for  supplies  and  labor  during  the  year  ...     15, 213  56 

16,213  56 

Deduct : 

Supplies  on  hand  Sep'^ember  30, 1875 1, 100  00 

For  custom-work  done  and  supplies  sold 725  13 

1,825  15 

Cost  of  milling  4,310  tons 14, 388  41 

Or  an  average  of  13.24  per  ton. 

Cost  of  concentrating  sulpJiurets, 

Number  of  tons  concentrated  during  the  year 27Jtons 

Cost  of  concentrating : 

Labor,  as  per  pay-rolls $1, 042  00 

Or  an  average  of  $38.34  per  ton. 
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Statement  of  receipts  and  disbursements  for  the  year  ending  September  30, 
1875. 

EBCEIPTS. 

From  bullion $100, 091  36 

AffiouLtofsulphuretsbelongiDgtolastvear 700  00 

$99,391  ^Q 

Prom  snlpliurets  on  band 200  00 

Prom  other  receipts 6,366  77 


DISBUHSEMENTS. 

Snpplies  on  hand  October  1, 1874 $3,  S06  37 

Paid  to  I.  T.  McDongal 800  00 

Paid  for  supplies  and  labor  during  the  year,  (in- 
cluding $43,667.50  paid  for  prospecting  or 
dead-work)  120,272  03 

Paid  all  other  expenses 6, 551  89 

130,  430  29 

Off  for  supplies  on  hand  September  30, 1875 2, 792  22 

127,638  07 

Amount  of  disbursements  over  receipts , 21, 679  94 


STATEMENT  OF  BALANCE. 

On  hand  October  1, 1874: 

Balance  cash $98,140  36 

Balance  of  snpplies  and  sulpburets 3,506  37 

101, 646  73 

On  hand  September  30, 1875 : 

Balance  ca«h $76,974  57 

Balance  of  supplies  and  sulpburets - . .       2, 992  22 

79,966  79 

Amonnt  of  former  balance  of  cash,  sulpburets  and  supplies 
reduced  during  the  year 21, 679  94 

Statemmt  showing  the  receipts  and  disbursements  of  the  company  from  fke 
date  of  its  gm^ng  into  operation,  October  1,  1865,  to  date. 

BECEIPTS. 

By  bnllion  taken  oat $4,373,239  85 

By  other  receipts , .  41, 757  15 

$4,414,997  00 
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DISBURSEMENTS. 
To  sundry  titles ;   to  paid  on  the  pnr- 
chase  of  mine ;.  for  Whiting  gronnd  or 
square  location ;  purchase  of  Mobile  and 
Boannaise  Mines  and  perfecting  titles.       $302, 706  50 

To  construction 158, 383  71 

To  dividends 2, 054, 000  00 

To  mining,  milling,and  all  otherexpenses-     1,819,940  00 


On  hand  September  30, 1875 : 

of  cash $76, 974  57 

of  supplies 2,  992  22 


4,335,030  21 


79,966  79 
14, 414, 997  00 

Statement  of  profits  from  October  1, 1865,  to  September  30, 1875. 

RECEIPTS. 

Prom  bullion $4,373,239  85 

From  other  receipts 41, 757  15 

$4, 414, 997  00 

COST  OF  SAME. 

Paid  for  mining,  milling,  and  all  other  expenses 1, 819, 940  00 


Net  profits 2, 595, 057  00 

DISTRIBUTION  OF  PROFITS. 

Paid  for  sundry  titles $302,706  50 

Paid  for  construction ' 158, 383  71 

Paid  for  ditidends,  $102.70  per  share 2, 054, 000  00 


2,515,090  21 

Balance  of  cash $76, 974  57 

Balance  of  supplies 2, 992  22 

79,966  79 

$3,  595, 057  .00 


The  superintendent,  Mr.  William  Watt,  says: 

In  Eureka  Mine  proper  we  have  driven  196  feet  of  driilfl,  879  feet  of  cross-cnta,  and 
sauk  'M  feet  of  winze ;  have  also  euuk  71  feet  of  shaft  on  the  RoanDaise,  and  '23  feet  of 
abaft  and  driven  611  ieet  of  drifts  iu  Eureka  No.  2. 

We  have  hoisted  4,235  toua  of  quartz,  and  crnshed  4,310  tons  in  214  running  days, 
with  10  stamps,  averaging  a  little  over  2  tons  per  day  to  each  stamp. 

Wo  have  conceatraMd  27i  tone  of  sulpbatets  and  worked  3S>J  tons,  and  have  now  on 
hand  4i  tons,  wbicti  I  value  at  $200  not. 

There  are  S50  tons  of  quarts  on  the  surface  and  100  broke  in  tbe  mine  ready  for 
hoisting. 

The  amount  of  quartz  extracted  during  the  past  year  from  the  various  levels  has  been 
ae  follows : 

Tons. 

From  the  fourth  level 169 

Prom  the  fifth  level , 539 

From  the  sixth  level 3,403 

From  the  Eureka  No.  2 125 

Making  a  total  of 4,235 

There  are  upward  of  900  tons  of  ore  in  sight,  which  will  pay  a  small  profit. 


lOogle 


80        MINES   AND    MINING   WEST    OF   THE    EOCKY   MOUNTAINS. 

I  regret  not  being  able  to  give  ft  more  favorable  report  of  oar  last  year's  workings, 
and  the  immenBe  amount  of  prospecting  tbat  has  been  done,  and  the  large  amonat  of 
money  expended  without  making  aoy  favorable  developments,  make  me  feel  solicitous 
al>oiit  the  fnturo  prospects  of  tlie  company.  There  are  still  three  places  worthy  of  a 
farther  prospect,  viz :  Tbe  twelfth  level,  theEoannaise  from  No.  3  shaft,  and  tlie  More- 
hoQse  claim.  The  mill,  hoisting  and  pumping  machinery,  although  getting  old,  are  in 
fair  working-order. 

The  Morehouse  claim,  of  which  mention  has  been  made  by  the  super- 
intendent, is  located  south  of  and  cuts  the  Eureka  ledge  at  right  angles, 
comprises  1,800  feet  in  length,  and  is  covered  by  a  United  States  patent, 
which  inehides  12  acres  of  surface-ground.  The  explorations  in  the. 
Enreka  would  seem  to  indicate  a  probability  of  the  ledge  baviog  turned 
sonth  across  Wolf  Creek  into  the  Morehousegroundjiustead  of  continuing 
west  through  the  Koannaise  ground.  The  trustees  of  the  Eureka  have 
secured  the  Morehouse  claim  on  the  following  terms :  When  the  Enreka 
Company  shall  have  expended  $10,000  in  prospecting  their  ledge,  the 
Morehouse  Company  will  deed  to  the  Eureka  Company  one-half  of  the 
claim.  It  is  further  agreed  that  the  Eureka  Company  have  the  right  to 
stop  work  at  any  time  they  wish  to  do  so,  and  to  remove  any  machinery 
they  may  have  on  the  claim. 

Eureka  So.  2  is  a  ledge  east  and  parallel  with  the  original  ledge. 
Shaft  Ho.  3  is  on  the  Roannaise  ground,  farther  to  the  east  than  any  pre- 
vious prospec  tings. 

The  Idaho  Mine  of  Grass  Valley  has  for  several  years  been  considered 
the  leading  quartz-mine  of  the  State.  TTiis  mine  is  situated  one  mile 
east  of  Grass  Valley,  in  a  contact-formation  of  slate  and  greenstone. 
The  president  and  superintendent,  Mr.  Edward  Coleman,  in  his  annual 
report  for  the  year  ending  December  20, 1875,  says : 

During  the  jear  jnsfrended  bat  little  has  occurred  worthy  of  special  notice.  You 
will  ohaerve  that  the  pump  Lag- machinery  is  all  complete  to  the  700  ii-vel ;  and  as  this 
is  the  full  deptb  we  expect  to  require  the  large  pumps,  we  may  consider  our  expendi- 
tures til  this  connection  are  met,  and  no  further  outlay  will  be  required  for  several 
years ;  also,  you  will  notice  the  main  shaft  is  completed  to  the  900  level,  and  no  work 
has  been  done  below  tbat  point. 

In  view  of  the  large  amount  of  lumber  in  the  mill  and  hoisting  bnilciiiigs,  and  the 
close  proximity  of  those  buildings  to  thepumping-maohinery,  it  was  deemed  advisable 
to  ere«t  a  fire-proof  building  over  the  pump-shaft  and  Diachinery,  in  order  to  secure 
that  most  important  part  ofthe  works  against  fire  and  add  to  the  safety  of  the  under- 
ground workmen.  The  bailding  is  approaching  completion,  and  bnt  little  further  ex- 
penditure wilt  be  required  to  finish  it  in  all  its  parts. 

lu  regawl  to  tho  under-ground  work,  the  drifts  have  been  kept  well  ahead  of  the 
stopes,  and  tlie  mine  may  be  considered  in  good  working  order  throughout. 

Tlie  500  east  baeks  are  worked  through  t^  the  400  level,  a  distance  of  144  feet  from 
the  shaft,  and  there  still  remain  about  300  feet  in  the  bottom  of  the  400  level  to  work  ont. 
The  500  oast  level  is  iu  371  feet  firom  tho  shaft,  and  there  still  remain  about  325  feet  to 
go  before  exhausting  the  pay-shoot.  The  600  east  backs  are  about  all  worked  ont. 
and  a  few  woiiths  more,  with  a  small  party  of  men,  will  entirely  exhaust  them.  The 
eOO  west  backs  are  also  entirely  exhausted.  The  600  east  level  is  in  1,3J4  feet  from 
the  shaft,  the  last  555  of  which  have  been  either  through  worthless  qnarla  or  barren 
ground.  As  this  drift  is  in  farther  from  the  shaft  than  any  other,  and  as  there  is  still 
a  distance  of  1,^7  fset  to  our  eastern  boundary,  it  is  thought  best  to  continue  this  drift 
on  as  fast  as  possible,  with  the  view  of  prospecting  that  part  of  the  claim.  The  700 
west  backs  are  all  worked  out,  with  the  exception  of  a  small  piece  next  to  (be  western 
boundary.  The  700  oast  level  ia  in  712  feet  from  the  shaft,  and  is  still  in  pay  rook ; 
and  the  backs  are  worked  through  to  the  600  level  375  feet  from  the  shaft,  and  there 
arc  stiU.  remaining  about  394  feet  to  work  out  in  the  bottom  of  the  600  before  exhaust- 
lug  the  pay-shoot.  The  800  west  level  is  in  356  feet  from  the  shaft,  the  last  150  feet 
of  which  have  been  in  rather  a  small  ledge  and  low-grade  ore,  and  the  backs  are 
worked  through  to  the  700  level  35  feet  from  the  shaft.  The  HOO  east  level  is  in  388 
feet  from  the  shaft.  The  ledge  is  quite  large  the  full  length,  and  the  backs  also  are  in 
a  good-sized  ledge.    It  is  not  worked  through  to  the  700  level  at  any  point. 

The  ledge  in  the  shaft  is  of  good  quality  and  well  deBned  from  tho  800  down  to 
about  60  feet  below  that  level.  The  hanging-wall  then  goes  down  very  fiat  and  the 
ledge  becomes  broken  up  and  makes  into  several  stringers.    The  shaft  was  continued 


„Google 


CONDITION  OF  THE  MINING  INDUSTEY — CALIFOKNIA.         81 

down  on  the  samo  angle  as  before,  Gil  de^es,  and  after  sinkiDg  130  feet  &om  the  800 
level  a  crosB-cut  was  run  in,  and  after  drifting  59  feet  the  hanglDg-wall  'was  strack, 
hnt  DO  quartz  was  discovered.  A  drift  was  tben  run  east  on  one  of  the  stringers.  It  is 
now  in  137  feet  from  the  shaft,  with  a,  good-sized  ledge  in  the  last  10  feet ;  hat  it  is  not 
nest  to  the  hangiug-wall,  and  the  quart*  is  of  a  low  grade,  althongh  showing  some 
gold,  and  we  Imve  good  reason  to  hope  it  will  improve  as  it  is  conliuued  east. 

In  looking  over  this  statement,  it  will  be  observed  we  have  a  lar^  amount  of  quartz 
in  sight,  but  not  broken ;  and  aa  the  700,  600,  and  900  levels  are  stiU  in  pay-rock,  it  is 
impossible  to  give  an  opinion  as  to  theamountof  pay-rosk  wemay  espect  to  take  from 
the  mine,  bat  I  have  no  doubt  it  will  last  for  several  years. 

It  will  also  be  noticed  that  the  yield  per  ton  has  not  been  so  large;  neither  have  the 
dividends  amounted  to  so  mach  as  in  previous  years.  As  to  the  future,  it  is  dangerous 
to  express  an  opinion ;  etitl  I  am  in  hope  we  shall  divide  as  much  In  the  coming  year 
as  we  did  in  the  past,  although  the  present  yield  gives  but  little  margin,  and  any  far- 
ther falling  off  would  be  a  i^uctiou  of  dividends. 

During  the  year  we  have  crushed  28,I03i  tons  of  rock,  of  whioL  G,8981  tons  eame 
from  the  500  level,  2,096  tons  fram  the  600  level,  10,5541  tons  from  the  700  level,  8,485i 
tons  from  the  800  level,  and  139^  tons  from  the  shaft  and  900  level. 

This  gives  a  total  yield  of— 

27,318^  ounces  bullion $478,073  35 

147  tons  Bulphurete 8,936  44 

Tailings 7,946  89 

Specimens 112  50 

Old  copper  plate 600  42 


495,669  30 
Yielding  $17.G3S  per  ton. 

Sutfaee-labor $45,345  63 

Uuder-ground  labor 144,186  89 

Wood  and  poles ^4,829  60 

Hardware 4,646  16 

Drill-steel 1,787  90 

Powder  and  fuse 6,454  05 

Candles  and  oil 4,503  76 

Lumber 2,146  08 

Foundery 8.023  89 

Coal : ., 1,960  01 

Quicksilver 1,932  87 

Superintendent's  salary 6,000  00 

Sundries 3,027  82 


254, 353  6 


Costing  on  an  average  S9,06|  perton. 

fiAiriKG   SULPHUBETS. 

Labor .■ $2,781  00 

Repairs  and  sundries 75  00 

Paid  cLlori  nation- works  for  reducing  147  tonsof  sulphnrets 3,675  00 

6, 531  00 

Grinding  sand  on  perewitage,  wood,  and  sundries 965  00 

Fonndery : 246  00 

1,211  00 
COMPLETING  MAIN  SHAFT  TO  900  UEVEL. 

Labor $7,236  23 

Candles  and  oil 299  37 

Powder  and  fuse 28  75 

Hardware 49  00 

Lumber 449  72 

Wood  and  sundries 475  00 

8,538  07 
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CompletJDg  pump-macliinery S'i'i604  94 

New  brick  pump-liouse -.-       1,995  98 

General  espensee 19,913  33 

KECAPITTJLATION'. 

Mill  nnd  mining  $254,853  66 

SnlphuretB-nccount 6,531  00 

Grinding  Band 1,211  00 

Completing  main  shaft 8,538  07 

Completing  pump 7,604  94 

New  brick  pump-liouso 1,995  98 

General  e^penees 19,913  33 


Total  espense  for  year 300,647  98 

I  make  the  following  extracts  from  tbe  report  of  the  secretary,  Mr. 
George  W.  Hill : 

At  tbe  commencement  of  tbe  fiscal  year  now  closed,  to  wit,  the  7th  day  of  December, 
1874,  there  was  a  baJanco  in  tbe  treasury  amonnting  to  the  sum  of  $16,505.44.  The 
monthly  reeeiptB  of  the  company  from  all  Bources  for  the  fiscal  year  ending  December 
6,  1875,  are  as  folloWB,  to  wit ! 

Beceipts  from  all  Bourc«e  for — 

December,  1874 $39,471  24 

January,  1875 45,153  57 

Febrnary,  1875 45,308  11 

March,  1875 40,793  19 

April,  1875 37,542  28 

May,  1875 44,823  91 

June,  1375 33,279  45 

July,  1875 34.884  83 

August,  1875 45,992  07 

September,  1875 40  884  75 

October.  1S75 36,829  56 

November,  lt75 48,059  94 

Total  receipts  for  the  fiscal  year  ending  December  6, 1675 493,925  ^ 

To  which  add  balance  on  Land  December  6, 1874 16,505  44 

Total  receipts  for  the  year 509,430  72 

The  monthly  espenditurea  of  the  company  for  the  period  above,  for  all  purposes, 
amount  as  foUows,  to  wit : 

Expenses  for — 

December,  1874,  with  dividend  66 150,927  93 

January,  1875,  with  dividend  67 40,051  41 

February,  1875,  with  dividend  68 .'. 43,753  12 

March,  1875,  witli  dividend  69 39,176  04 

April,  1875,  with  dividend  70 37,832  41 

May,  1875,  with  dividend  71 42,876  87 

June,  1875,  with  dividend  73 39,585  61 

July,  1875,  with  dividend  73 37,799  92 

August,  1875,  with  dividend  74 40,820  38 

September,  1875,  with  dividend  75 42,276  35 

October  and  November,  1875,  with  dividend  76 90,094  57 

Total  expenses,  inclnding  dividends  for  the  year 505,104  66 

Assets  brought  forward 509,430  72 

505, 194  66 

Balance  in  treasury,  December  6,  1875 4,336  06 
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lu  the  foregoing  monthly  eipenditurea  are  included  eleven  dividends,  declared  by 
the  board  of  trustees  for  the  jear  bevein  stated,  and  at  the  timea 


NO. 

Dividend  declared. 

Per  cent. 

Anioant, 

Ffi 

5 

■)\ 

5 

5 
5 
5 
5 
5 
5 

3 

Si5,500 

23,^0 
15,600 
15  500 
15,500 

15,500 

ing  for  the  year  DGJ  per  cent,  on  the  capital  stock,  amounting  ti 


The  secretary  presents  in  epitomized  form  tbe  aggregate  receipts  and 
expenditures  of  the  company  for  the  last  seven  fiscal  years,  that  being 
the  period  in  which  the  mine  has  paid  dividends,  and  before  which  only 
prospecting  was  done. 

Receipts  from  all  eonrcea  for  the  fiscal  years — 


1870.. 
1371.. 
1OT9.. 
1873 -. 
1874., 
1875.. 


.  183,450  2.3 

.  407,301  16 

.  404,035  52 

.  1,010,612  20 


Total  receipts  for  e< 


There  baa  been  paid  out  in  dividends  as  follows : 

1S69, 11  dividends,  a^regating  55  per  cent . 

1870,   T  dividends,  aggregating  12  per  cent 

1871, 13 dividends,  aggregating 75  percent - 

1873,  II  dividendB,  aggregating  52^  per  cent 

1S73,  12  dividends,  aggregating  SeO  per  cent 

1874,  13  dividends,  aggregating  1031  per  cent 

1875,  11  dividends,  aggregating  55^  per  cent 

Being  76  dividends,  aggregating  579|  per  cent,  on  the  capital  stock, 

amountato 1,774,750 

Mr.  John  C  Coleman,  the  treasurer,  presents  the  following  statement 
for  the  Jrear  ending  December  20, 1875 : 


8170,500 
37,200 
232,500 
162,750 
632,000 
317,750 
172.050 


Caah  on  band  December  21,  1874  ... 
l-rom  27,316^5?^  ounces  of  bullion  .. 
From  438T'rfij  onnces  of  sulphurets. . 
Percentage  &nm  tailings ....  . 

From  old  copper  plates 

From  specimens  sold ...... 

From  sale  of  old  material 

From  trater-rent 

Total  receipts 
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Paid  Bnperinteudeut'B  check . 300,  e47  98 

Paid  dividends 172,050  00 

Total  disbursemeuta 472.697  il8 

Due  from  Tliomna  Fiudley 32,490  08 


Casbouhaiid 4,236  06 

The  Empire  Mine,  located  on  Ophir  Hill,  one  mile  east  of  Grass  Valley, 
was  discovered  in  1850,  and  has  been  worked  from  that  period  to  the 
present  time  with  almost  uninterrupted  success.  It  is  situated  in  a 
greenstone  formation  j  course,  north  and  south:  dip,  about  30°  west. 
Up  to  18C5  its  product  has  been  estimated  at  $1,600,000,  and  the  average 
yield  at  $30  per  ton.  From  that  time  to  October,  1868,  it  produced 
$100,000,  the  ore  running  $29  per  ton.  Cost  of  mining  and  milling,  $  18.25. 
Since  that  time  the  cost  of  milling  and  mining  has  been  materially  re- 
duced and  the  production  maintained.  The  records  of  the  mine  were 
destroyed  by  fire  in  1870,  and  the  product  of  the  mine  was  not  reported 
until  1873,  in  which  year  8,000  tons  were  crushed,  yielding  $240,000,  or 
a  net  profit  of  about  $16  per  ton.  The  ledge  is  about  fifteen  inches  in 
width,  and  has  been  explored  for  a  distance  of  1,800  feet  and  to  the 
depth  of  1,200  feet.  The  Empire  is  in  all  respects  a  model  mine  in  the 
economy  of  its  management,  and  the  skill  displayed  in  its  underground 
workings.  Ileturna  for  the  year  will  be  found  in  the  tabulated  state- 
ments. 

The  Howard  Hill,  the  Omaha,  and  the  Pord,  the  latter  an  extension 
of  the  Allison  ranch,  have  been  started  daring  the  present  year,  undex 
favorable  conditions.  The  Howard  Hill  has  attained  a  depth  of  400 
feet.  The  third  level  has  been  run  horizontally  about  180  teet,  showing 
at  some  points  a  5-foot  ledge.  The  company's  mill,  of  fifteen  stamps,  was 
started  in  July,  1875,  but  has  since  been  closed.  The  Ford  or  Jennings 
claim  has  been  tested  by  several  crushings,  which  yielded  about  $100 
per  ton,  but  it  is  to  be  presumed  this  is  higher  than  the  average.  The 
returns  from  the  Oms^  will  be  found  in  the  tabulated  statement. 
Upon  the  whole  the  condition  of  quartz-mining  at  Grass  Valley  may  be 
said  to  be  very  prosperous. 

In  the  vicinity  of  Nevada  City  are  found  ten  or  twelve  ledges  in  the 
granite  formation,  but,  with  one  or  two  exceptions,  quartz-mining  has 
not  been  profitably  pursued  for  several  years,  owing  to  the  refractory 
nature  of  the  ores  io  depth.  Professor  Silliman,  in  his  notes  on  quartz- 
mining  in  Nevada  County,  (and  his  remarks  are  applicable  to  other 
portions  of  the  State,)  says : 

In  qoartz-veinB  coDtaining  a  considerable  amount  of  ealphnreta,  it  la  evident  that 
the  outcroppings  shoald  offer  much  better  retams  to  mining-iiiduBtry  than  will  follow- 
after  the  lino  01  atmospheric  decom position  haa  been  paaaed,  because  above  this  lino 
nature  has  set  free  tbe  gold  formerly  entangled  in  the  sulphureta,  leaving  it  available 
for  the  common  modes  of  treatment,  with  the  added  advantage  oftentimes  that  the 
particles  erf  free  i^old  formerly  distributed  through  a  considerable  section  of  the  vein 
are  found  concentrated  in  a  limited  amount  of  ore.  It  is  easy  to  reach  tbe  conclusion 
in  such  caaes  that  the  tenor  of  gold  in  the  vein  is  less  in  depth,  after  the  real  overage 
tenor  is  reached,  wbile  in  feet  it  is  neither  greater  nor  Jess;  but  the  metal  is  ao  longer 
araUable  b;  common  methods  of  treatment. 

This  difficulty  in  the  treatment  of  sulphureted  ores  has  to  a  great 
extent  paralyzed  the  quartz-mining  industry  of  Nevada  City,  but  great 
hopes  are  entertained  of  a  revival  of  the  long  neglected  quartz-mining 
interest  of  this  vicinity,  through  an  invention  or  process  discovered  by 
Mr.  Eobert  M.  Fryer,  who  has  extensive  works  in  operation  betweea 
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Grass  Valley  and  Nevada  City,  in  -which  the  most  refractory  ores  are 
claimed  to  have  been  successfally  and  economically  treated.  I  have 
made  some  remarks  upon  this  process  elsewhere  in  the  present  report. 

The  leading  mine  of  the  district  is  the  Providence,  sitnated  on  Deer 
Creek,  near  the  point  of  contact  between  slate  and  granite.  This  mine  is 
now  owned  by  Messrs.  Hunter,  Walrath,  and  others.  Mr.  R.  <'.  Walrath 
furnishes  the  following  statements.  It  will  be  noticed  that  the  bullion- 
product  is  not  given.    It  probably  exceeded  $150,000. 

Providence  mine,  Nevada  district:  Length  oflocation,3,100feet;  course, 
northeast  and  southwest;  dip  45°  southeast;  country-rock,  slate,  and 
granite;  vein-matter,  quartz  carryingfree-gold  and  abundant  sulphurets; 
costofhoistingand  pumping  machinery,  $30,000;  greatestdepth  attained, 
830  feet ;  greatest  length  of  horizontal  exploration,  700  feet ;  eight  levels 
opened.  Mill,  water  and  steam  power;  20  stamps,  (750  lbs.,  dropping  11 
inches  73  times  per  minute;)  1  pan;  4  concentrators;  2l>ndd!es;  ca- 
pacity, 40  tons  per  24  hours ;  cost  of  mill,  $20,000 ;  cost  of  mining  and 
milling,  $2.60  per  ton.  Sulphurets  are  treated  by  chlorination.  Number 
of  tons  crashed  during  the  year,  10,000. 

Mr.  Shoemaker,  of  the  G-rass  Valley  Union,  says  of  the  condition  of 
this  mine  in  October,  1875 : 

The  ineline-shaft  is  down  800  feet.  On  thiBlevelthedriftBonth  has  been  mn  70  fret, 
Oq  tbe  700-foet  level  the  drift  is  in  260  feet,  and  the  ledge  is  8  feet  wide.  On  the  600- 
foot  level  tlie  drift  ia  in  500  feet,  and  the  ledge  4  feet  thick.  On  tbe  500  and  400  foot 
levels  the  drifts  are  in  2*5  feet ;  on  tbe  300  foot  170  feet  has  been  drifted.  On  the  200- 
foot  level  2S9  feet,  and  on  tbe  JOO-foot  400  feet  bave  been  drifted.  Tbe  winze  on  tlie 
700-fuot  level  ia  down  50  feet.  Tte  600  and  700  foot  levels  are  connected  by  a  winze, 
vehich  is  175  feet  Honth  of  tbe  incline.  The  winze  on  tbe  500  and  600  foot  levels  are 
!M5  from  tbe  incline.  In  short,  the  ledge  for  a  depth  of  800  feet  on  tbe  HOatb  side  is 
ready  for  stoping,  and  fol  a  distance  of  500  feet,  tbe  point  now  reached  with  the 
'  longest  drift,  tbe  rock  is  the  best  ever  fonnd  in  the  mine.  Tbe  ledge  averages  about 
6  feet  in  thiokneaa,  and  mncb  of  it  ia  composed  of  fnlly  90  per  cent,  uase  metal.  Pro- 
lessor  Price,  who  recently  visited  the  mine,  thongbt,  jndging  by  the  weight  of  ordinary 
rock,  that  there  are  about  35,000  tons  of  rock  ready  for  stoping  in  eight.  Moat  of  tbe 
ledge  on  the  aonth  side  is  so  heavily  charged  with  mineral  that  it  is  as  heavy  as  lead. 
It  wilt  take  at  least  two  years  to  work  out  what  rock  is  in  sight  without  any  more 
dead-work.  Mr.  Fryer  baa  made  testa  of  some  of  tbe  ore,  and  obtained  at  tbe  rate  of 
$339.50  per  ton.  A  qnantity  was  also  worked  by  mill  and  chlorination  process  at  tbe 
mine,  and  $325  per  ton  was  tbe  result.  Tbe  dead-work  has  been  going  on  so  as  to  open 
up  all  this  body  of  ore  for  work  by  the  Fryer  process.  There  has  been  none  of  it  dis- 
turbed except  what  was  necessary  to  be  taken  out  in  running  the  drifts  and  winzea. 
In  ronning  the  drift  on  the  600-foot  level  there  were  120  tona  talien  out  in  one  week 
by  eight  men.  The  foreman  tliinka  One  man  can  take  out  from  three  to  four  tona  a  day 
when  stoping  is  commenced. 

The  rock  in  the  Calitbmia  Mine,  on  the  sonth  side  of  Deer  Creek,  in 
the  granite  formation,  is  paying  well.  That  part  of  the  ledge  on  the 
north  side  of  the  creek  known  as  the  Gold  tunnel  will  soon  be  ready  to 
be  worked  through  the  new  incline.  The  shaft  will  be  600  feet  from  the 
present  one,  which  is  on  the  banks  of  tbe  creek.  It  is  600  feet  deep. 
The  hoisting-works  will  then  be  moved  there  as  soon  as  possible.  The 
mine  has  been  worked  at  that  point  before,  and  rich  rock  was  taken  out. 
It  is  expected  it  will  continue  to  afl'ord  better  rock  than  has  been  found 
south  of  it.  The  shaft  is  a  very  fine  piece  of  work.  The  mill  will  be 
left  where  it  ia  now,  so  as  to  be  run  with  water  until  next  spring,  when 
it  will  be  removed  up  to  the  new  shaft  and  be  run  with  steam. 

The  Wyoming  and  Pittsburgh  are  worked  on  tribute,  and  the  Murchie 
is  temporarily  closed.  The  Gold  Eun  is  prospecting  new  ground,  and 
several  other  mines  of  former  note  are  closed  indefinitely  and  works  dis- 
mantled. 

Among  tbe  noted  mines  of  the  county,  now  closed,  are  the  Pittsburgh, 
Pennsylvania,  and  Erie,  all  of  which  have  been  described  by  Mr.  James 
D,  Hague,  M.  E.,  of  San  Francisco.    His  reports  on  these  properties 
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will  be  found  in  my  report  for  1S72,  pp.  128-301,  and  report  for  1873,  pp. 
37-40.  But  little  work  has  been  done  oq  these  mines  since  the  datea 
of  Mr.  Hague's  reports,  and  they  remain  sabatantially  in  the  same  cgu- 
dition. 

Ewreha  district  ia  situated  twenty  miles  *^ast  of  lifevada  and  Grass 
Valley,  at  an  elevation  above  sea-level  of  4,600  feet.  We  find  here  three 
syst«ms  of  quartz-veins :  one  in  the  granite  ;  another  in  the  slate ;  and 
the  third  at  or  near  the  point  of  contact  of  these  formations.  The  ledges 
in  slate  are  of  great  width,  much  broken,  and  of  low  grade,  but  it  is  ap- 
parent that  many  of  them  can  be  worked  with  profit  by  the  use  of  water- 
power,  of  which  this  district  has  an  ample  supply,  being  situated  near 
the  head  of  supply  of  the  great  mining-ditches  of  the  country.  The  con- 
formation of  the  country  is  such  as  to  permit  the  opening  of  this  class  of 
ledges  by  tunnels,  and  the  cheap  extraction  of  ore.  Where  the  ledges 
occur  in  the  granite  formation  the  hardness  of  the  wall-rook  has  proved 
an  obstacle  to  successful  mining. 

The  following  is  a  brief  statement  of  the  condition  of  quartz-mining 
in  this  district : 

Jim  Mine.  Depth,  200  feet;  5-stamp  mill;  yielded  $li  per  ton. 
Closed  for  past  year. 

Golden  Age.    Depth,  100  feet.    Closed  for  five  years. 

Commercial.  Depth,  100  feet.  Mill  destroyed  by  fire.  Closed  for  five 
years  past.    Yield  was  $8  to  $10  per  ton. 

Birchville.  Depth,  250  feet ;  fl-stamp  mill.  Rock  on  bottom  did  not 
pay.    Closed  three  years. 

Iowa.  Depth,  200  feet.  Poor  on  bottom.  Mill  removed.  Closed 
fourteen  years, 

_  Sweet's  Mine.  Depth,  280  feet.  Mine  had  a  good  record.  Quartz 
yielded  $28  per  ton  for  several  years.    Mill  removed  and  mine  closed. 

Black  &  Young  Mine.  Temporarily  closed.  Ten-stamp  inill.  Koek 
yielded  $10  to  $15  per  ton. 

California.    Working,    See  returns  elsewhere. 

It  seems  that  in  most  cases  there  was  an  impoverishment  of  rock  as 
depth  was  attained ;  and  also  that  the  milling-process  was  not  well 
adapted  to  saving  the  gold  when  the  rook  was  rich.  The  mass  of  tail- 
ings below  the  site  of  Sweet's  Mill  assays  so  high  as  to  show  great  loss 
in  mdling;  nevertheless,  the  mill  obtained  $28  per  ton. 

Meadow  Lahe  district  is  situated  in  the  high  Sierra,  about  thirty 
miles  east  of  Nevada,  at  an  altitude  of  9,000  to  10,000  feet  above  sea- 
level.  In  1866  this  district  was  the  scene  of  a  great  quartz  excitement. 
Locations  to  the  extent  of  65,600  feet  were  made  during  the  year,  and 
dunng  that  and  the  next  year  seven  quartz-mills  were  built,  aggregating 
sixty-two  stamps.  A  town  of  from  400  to  600  houses  arose  as  if  bv 
magic,  and  as  quickly  disappeared.  According  to  Mr.  Skidmore,  who 
was  among  the  earliest  in  the  district,  no  crushing  paid  a  profit  on  mill- 
ing and  mining.  The  reason  was  not  in  the  absence  of  the  precious 
metals  but  in  the  refractory  nature  of  the  rock,  the  gold  being  combined 
with  suiphurets  to  snch  an  extent  as  to  defeat  at!  attempts  at  amalgama- 
tioo.  In  one  instance  the  clean-up  of  the  first  run  was  $4  per  ton  instead 
of  840  to  $60  as  was  anticipated  from  assays.  The  ores  contained  iron- 
pyrites,  arsenical  pyrites,  and  galena.  The  formation  is  granite.  The 
heavy  snows  falling  during  the  winter  season  in  this  region  must  greatly 
restrict  mining-operations,  even  should  the  long-looked-for  process  be 
discovered  which  will  unlock  the  hidden  wealth  of  Meadow  Lake. 
DuringthepastyeartheFryer  Works,  of  Grass  Valley,  have  successfully 
tieated  ores  from  this  district,  and  most  of  the  old  claims  have  been 
relocated  and  will  be  opened  in  1876. 
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The  North  Bloomfleld  CompaDy,  the  works  of  which  are  fully  described 
io  the  report  of  1874,  pp.  108-114,  and  in  the  report  for  1875,  owns  an 
interest  in  three  distinct  corporations. 

Ist.  The  Bloomfleld  property,  consisting  of  the  Bloomfleld  Mine,  1,580 
acres,  fully  equipped  and  at  work,  with  a  tnnnel  8,000  feet  long,  deep 
enough  to  bottom  all  the  workable  gravel  of  the  claim,  and  in  success- 
ful operation ;  a  ditch  41  miles  long,  with  a  delivery-capacity  of  2,900 
inches,  and  fed  in  the  dry  season  from  storage-reservoirs  holding  490 
million  cubic  feet  (or  3,710  million  gallons)  of  water.  2d.  One-half  the 
property  of  the  IJniou  Gravel-Mining  Company,  3d.  One-half  the 
property  of  the  Milton  Mining  and  Water  Company. 

The  Manzanita  tunnel,  of  the  Milton  Company,  with  accompanying 
gold-saving  apparatus,  is  in  working-order.  The  French  Corral  tnnnel 
of  this  company  will  probably  be  completed  early  in  1876,  and  the  com- 
pany will  then  be  in  the  receipt  of  a  large  income. 

The  Milton  Company  o^ns  five  distinct  mining-properties,  viz :  The 
French  Corral  Mine,  with  deep  tnnnel  partly  completed ;  the  Kate  Hayes 
andTroy  Mine,  (^interest,)  with  no  tunnel;  the  Bed-Bock  Mine,  now  in 
operation,  with  deep  tunnel  completed ;  the  Manzanita  Mine  with  deep 
tunnel  completed ;  the  Badger  Hill  Mine,  (|  interest,)  with  tunnel  yet  to 
be  driven  to  reach  the  rich  gravel. 

The  Milton  Company  also  owns  a  main  ditch,  60  miles  long,  from  French 
Corral  to  the  Middle  Yuba,  which  will  have  a  delivery-capacity  of  2,500 
inches ;  the  Eudyard  reservoir  to  supply  this  ditch,  containing  535  mill- 
ion cubic  feet  (or  3,980  million  gallons)  of  water;  various  distributing- 
ditches  aggregating  perhaps  18  miles  in  length ;  and  other  water-rights. 

The  15-stamp  cement-mill  on  the  French  Corral  claims,  owned  by  the 
Milton  Company,  was  run  in  November,  1875,  for  twenty-two  days  on 
cement,  and  the  result  of  the  cleaning  up  at  the  end  of  the  run  was 
$4,550,  or  an  average  of  $200  per  day.  The  expense  of  getting  out 
and  milling  the  cement  was  about  $50  per  day,  leaving  $150  per  day 
profit.  It  is  for  the  purpose  of  tapping  this  body  of  ground  that  the 
tunnel  is  being  run  at  French  Corral  by  the  Milton  Company.  When 
completed  it  will  allow  the  whole  of  the  pay-channel,  cement  and, 
all,  to  be  washed  through  it.  The  cement  is  about  75  feet  in  thickness, 
but  there  has  never  been  over  25  feet  in  depth  worked.  It  is  supposed 
that  the  bottom  will  be  much  richer  than  the  ground  at  present  worked. 
The  expense  of  the  tnnnel,  which  will  be  very  heavy,  is  expected  to  be 
soon  recouped  when  operations  commence. 

The  following  is  a  memorandum  of  expenditures  made  by  the  North 
Bloomfleld  Company,  from  August  1,  1871,  to  November  30,  1874 : 

Bloomfleld  Mine— Tunnel #499, 000 

Improvements,  lands,  &c 43,000 

$542,000 

Bowman  Ditch — Enlargement 12,000 

Bowman  Reservoir — Dam  washed  away $12,000 

Present  dam,  (72  feet).  52,000 
Enlargement  to  92  feet .     7, 000 

71, 000 

South  Lakes-— Dams  bnilt  and  surveys 7,  000 

90,000 

trnioQ  Company — Assessments  and  water 50,000 

Miltfln  Company— Total  cost  ditches,  &c $369, 000 

Less  cost  of  reservoir 31, 000 

338, 000 
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San  Franciaco — Office  and  interest $134,  000 

1, 154, 000 
Cost  to  August  1, 1871 725, 000 

Total  outlay,  November  30, 1874 1, 879, 000 

The  following  summary  shows  the  financial  operations  of  the  company 
from  September  30,  1S74,  to  October  27, 1875,  viz : 


Assessments  paid  by  stockholders $232, 310  00 

Profit  in  mining : 

Bullion-product $83,078  63 

Cost  of  water  and  mining 61, 006  18 

Sale  of  water-right  and  supplies "      25^  294  45 

$329, 676  90 

Disbursements. 
Bloomfield  Mine: 
Tunnel,  under-eurrents,  title  for 

United  States  patent,  &c $35,  731  99 

Mioing-supplies  increased ....;..       S,  0C3  35 

33,  794  34 

Water  properties : 
Enlargement  of  dam,  new  ditches,  and  land 

for  reservoir-sites 29,709  07 

Union  Gold  Mining  Company: 
Assessments  and  cost  of  water,. .  $10,288  40 
Milton  Mining  and  Water  Company  t 

Ditches  constructed 39, 378  94 

49,  G07  34 

Interest,  &c. : 

On  bonds  and  floating  debt $79,277  39 

San  Francisco  office  expense,  and 
salariesmanagerandsecretary.       4,947  82 

Mining  for  1875-'76,  &c 1,514  75 

85,  739  96 

Debt : 

Floating  debt  reduced 115, 124  25 

Bills  receivable  and  cash  assets 

increased 15, 641  94 

130, 766  19 

$329, 676  90 

Mr.  Hamilton  Smith,  the  general  manager  of  thecompany,  makes  the 
following  report,  dated  November  1,  1875  : 

From  January,  1B75,  until  October  14,  ultimo,  washiug  tbrough  the  deep  tunnel 
of  the  Bloomfield  Mine  was  prosecuted  with  but  few  delays,  mbeo  miniug  was  sns- 
peaded  in  order  t«  allow  the  cleaning  out  of  the  maiu  Bowman  ditch.  There  was  in 
this  claim  386j973  24-b')ur  inches"  ofwater, piodaoicg $74,271.77  of  bnllion,  and  show- 
ing a  yield  of  19.3  cents  per  inch.  Ver^r  mucb  the  larser  poition  of  the  material 
washed  was  wbit«  sarface-gravel,  containisg  but  little  gold,  and  only  a  comparatively 
small  quantity  of  the  deep  blue  gravel  was  mined.  The  company  from  1B70  to  1874 
used  in  its  old  sluices710,93T24-honr  inches  of  water  in  washing  similar  Hnrface-Eiravel, 
and  the  yield  per  inclt  was  only  13.6  cents;  this  impTovemont  of  the  yield  for  the  past 
season  is  chiefly  due  to  the  increased  richness  o£  the  lowest  gravel  th a 8  far  worked, 
and  which  has  largely  added  to  the  average  of  the  entire  mass  of  gravel  washed.    The 
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lowest  point  yet  reached  in  tlio  claim  is  still  abont  40  feet  above  tlie  bed-rock  of  tbe 
deep  cbaDDe),  auil  it  is  in  this  stratum  of  40  feet  where  the  rich  pay  will  be  found. 
The  bed-rock  will  not  be  reached  before  nest  spring,  but  from  that  time  forward  the 
yield  per  inch  will  be  greatly  increased.  At  our  prospect' shaft  No.  1,  situate  on  the 
same  channel,  about  two-thirda  of  a  mile  distance,  over  SO,DOO  tons  of  gravel  were 
drifted,  which  j'idded.81.53  per  ton.  Should  we  be  fortunate  enough  to  strike  gravel  of 
equal  richness  at  shaft  6,  which  ia  the  tuuuel-openiQg,  the  results  of  the  next  season's 
workings  cannot  fail  to  be  most  satisfactory. 

The  claim  at  the  preseut  moment  is  looking  exceedingly  well ;  the  top  gravel  ia  ou- 
naually  free  from  pipe-clay  and  bowlders,  aud  the  deepest  blue  gravel  thus  far  reached 
prospects  most  promisingly. 

The  operation  of  opening  up  a  deep-gravel  mine  is  often  attended  with  great  risk 
and  large  eipeuse,  and  we  can  consider  ourselves  fortunate  in  this  Bloomfield  claim 
tohave  so  nearly  opened  the  miueto  bed-rock  in  a  portion  of  one  season  andbeablo 
to  show  a  profit  of  over  823,000. 

The  tunnel  and  all  tbe  hydraulic  machinery  attached  to  the  claim  thoroughly  an- 
swer the  purposes  for  which  they  were  designed,  and  the  mine  is  now  in  first-clasa 
working-order.  Two  under- currents  and  a  tflil-sluioe  have  been  built  at  the  lower  end 
of  the  tunnel,  and  these  wUl  be  increased  next  year,  so  soon  as  it  may  be  found  profit- 
able to  do  so. 

The  company's  water-supply  from  September  30,  1874,  to  October  S7,  1875,  was 
600,600  34-hour  inches  delivered  at  Bloomfield,  and  which  is  a  larger  quantity  than  has 
ever  before  been  received.  The  ditch  increases  in  size  with  use,  and  it  is  therefore 
practicable  to  inn  mora  water  through  it  the  older  it  becomes. 

For  a  supply  of  water  during  the  dry  season  we  rely  almost  exclusively  npon  oar 
storage-reservoirs,  and  these  are  now  of  too  small  a  capacity  to  fill  the  main  ditch 
the  entire  season.  In  1873  the  board  of  trustees  determined  to  increase  the  capacity 
of  the  Bowman  reservoir,  and  work  on  the  enlargement  of  the  two  Bowman  dams 
haa  been  continuously  prosecuted  np  to  date.  On  July  16,  1875,  the  board  decided 
that  these  Bowman  dams  should  be  built  of  stone  up  to  the  final  height  of  95feot,and 
at  an  estimated  total  cost  of  369,000.  Up  to  October  27,  1875,  $S2,599,.';7  had  been  ex- 
pended upon  tbia  enlargement,  and  from  the  present  satisfactory  condition  of  the 
work,  I  now  believe  tliat  ita  entire  coat  will  not  exceed  860,000,  being  f9,000  leas  than 
the  estimate.  The  work  on  the  dams  is  being  done  in  n  very  substantial  manner,  and 
it  is  expected  to  have  them  completed  to  the  full  height  of  95  feet  by  October,  1876. 
The  reservoir  formed  by  the  existing  dams,  of  72feet  height,  holds  453  million  cubic 
feet  of  water ;  when  completed  to  95  feet  it  will  hold  920  million  cubic  feet,  ao  that 
thia  enlargement  will  double  its  present  storage-capacity.  The  company  will  then 
have  a  constant  supply,  averaging  about  800,000  34-honr  inches  of  water  per  auuam 
for  its  mining-purposes,  and  which  will  allow  the  constant  working  of  ita  mines 
through  tbe  entire  year.  The  present  snpply  of  water  averages  about  530,000  24-honr 
inches  per  annnm,  and  hence  the  enlargement  of  the  Bowman  reservoir  will  increase 
onr  mining-capacity  one-half,  and  add  in  fully  that  ratio  to  the  preaont  value  of  tbe 
property.  Theae  dams  are  now  the  only  constructive  works  of  importance  which  the 
company  haa  in  hand,  and  when  they  are  completed  our  constroctiou  accounts  can  be 
considered  as  finally  closed. 

On  Angnst  23,  1875,  tbe  board  of  trnatees  sold  to  the  Nevada  Reservoir  Ditch  Com- 
pauy  the  second  right  to  our  water  after  it  haa  been  used  in  the  Bloomfield  and  Union 
Mines,  and  emptied  into  the  South  Yuba  Biver.  The  eonaideration  of  thia  sale  was 
§20,000,  to  be  paid  in  four  installmentSj  in  1877-'78-'79-'e0,  and  this  amount  can  be 
considered  clear  gain,  our  company  having  no  further  nae  for  the  water  after  i\s  dis- 
charge into  the  river. 

Washing  in  opening  the  Union  Gravel-Mining  Company's  claim  was  suspended  in 
May,  1875,  tbe  resnlts  of  mining  not  having  been  profitable,  owing  to  the  large  bodies 
of  pipe-clay  encoantored  in  the  mine.  The  Union  tunnel  is  now  oeing  extended  into 
the  claim  for  the  purpose  of  prospecting  the  ground,  and  by  tbe  end  of  the  year  tbe 
present  value  of  the  mine  will  be  definitely  determined. 

The  very  extensive  works  of  the  Milton  Mining  and  Water  Company  are  now  ap- 
proaching completion,  and  it  is  confidently  expected  that  the  mines  of  that  company 
will  be  largely  productive  during  the  coming  year.*  Its  Manzanita  Mine  is  now  at 
last  well  opened,  and  affords  every  promise  of  becoming  an  excellent  mine.   The  Bed- 

*  Bullion-yield  from  Milton  Mining  andWaterCompany's  mines,  from  March  18, 1875; 
to  November  1,  1875 : 

ilanzanita $45,974  40 

Last  clean-up,  say 2-2,000  00 

§07,974  40 

French  Corral 39,788  91 

Bed-Eock 37,331  59 

Total  for  7i  months 145,094  90 
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Eoek  Mine  has  rich  gravel,  bat  is  etill  troubled  with  snrfaoe-bowlders.  Two  large  and 
powerful  deirioks  have  been  erected  to  remove  bheae  floating  stones,  and  the  next  sea- 
son's work  onght  to  show  a  handsome  profit.  The  French  Corral  tunnel  will  be  com- 
pleted by  next  Hnmmer,  when  I  feel  oonhdent  the  cleaa-ups  from  this  mine  will  be 
■very  large.  Most  of  the  Burfaoe-Kravel  in  the  claim  has  been  washed  away,  leaving 
only  the  lower  20  to  40  feet  of  the  blue  gravel,  which  is  exce*ciingly  rich,  some  of  it 
having  milled  as  high  as  $6  per  ton.  That  which  is  now  being  cnahed  at  the  French 
Cotral  mill  is  yielding  }3  per  ton. 

The  burden  of  the  company's  aasessmenta  for  the  past  year  has  been  a  heavy  one 
to  cany,  but  it  mnst  be  kept  in  mind  that  since  Janaary,  Is^S,  when  washing  through 
the  new  tunnel  was  commeneed,  alt  these  assessments  have  been  applied  solely  for  the 
cancellation  of  the  company's  debt  and  accrued  interest.  Sinoe  that  date  the  remit- 
tances from  the  superintendent  have  considerably  mOre  than  covered  all  his  expendi- 
tures, including  the  considerable  outlay  for  the  work  on  the  Bowman  dams  and  the 
sluice  and  under-ci '" 


Balanee-Bkeei  of  Xorth  BloomJieUl  Gravel-Mining  Company,  October  27,  1875. 
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Mr.  H.  C.  Perkins,  the  superintendent,  readers  tlie  following — 
Coiaparative  staleiasnl  of  expeitees  and  yield  of  the  No.  S  mine,  season  of  1874-'75. 
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The  extensive  gravel-mining  operations  of  Nevada  County  have  been 
fully  described  in  former  reports,  and  I  shall  therefore  review  only  the 
operations  of  the  past  year. 

One  of  the  most  costly  and  extensive  systems  of  mining-ditehes  is 
that  of  the  Eureka  Lake  and  Yuba  Canal  Company.  The  company 
owns  three  hundred  miles  of  ditch,  supplying  6,000  inches  of  water. 
Their  mining-ground  and  improvements  cost  $1,500,000.  The  main 
canal  commences  near  the  summit  of  the  Sierra  Nevada  Monntains,  and 
follows  the  ridge  to  North  San  Juan,  a  distance  of  about  sixty-five  miles. 
This  ditch  receives  its  water  from  several  reservoirs,  the  principal  ones 
being  Eureka  Lake  and  Lake  Faucherie.  They  will  supply  about  3,000 
inches  of  water  all  winter  and  during  five  or  six  months  of  the  dry  sea- 
son. The  ditch  is  about  8  feet  wide,  and  over  3  feet  deep.  The  com- 
pany also  owns  the  Miners'  Ditch,  which  is  about  twenty-six  miles  in 
length,  and  will  supply  over  700  inches  of  water;  the  Middle  Yuba 
Canal,  which  is  over  forty  miles  long  and  has  a  capacity  of  1,500  inches 
of  water ;  the  Poorman's  Creek  Ditch,  which  is  twenty-two  miles  long, 
with  a  capacity  of  over  300  inches;  the  Grizzly  ditches,  the  Spring 
Creek  ditches,  and  several  others.  They  were  built  by  different  com- 
panies, but  in  1865  were  consolidated,  and  became  the  property  of  the 
present  company,  which  has  a  perpetual  right  to  all  this  water,  and  a 
section  of  over  two  hundred  square  miles  of  rich  mining-ground  to 
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supply.  The  company  has  usually  sold  all  its  water  to  mine-owners, 
but  during  the  past  two  years  rich  mining-ground  has  been  secured 
sufficient  to  use  all  the  supply  afforded.  At  Belief  Hill  the  company 
has  a  large  claim,  which  has  been  successfully  worked  for  years.  At 
North  Bluomfield,  adjoining  the  North  Bloomfleld  Hydraulic  Mine,  and 
on  the  same  channel,  it  owns  700  acres.  At  Moore's  Flat,  one  of  the 
proprietors,  Marks  Zellerback,  owns  some  rich  and  extensive  mines, 
but  the  most  valuable  ground  owned  by  the  company  is  at  Columbia 
Hill.  The  ground  is  located  on  the  same  channel  as  the  North  Bloom- 
fleld Mine.  The  ground,  from  the  surface  down,  pays  largely,  and 
there  is  enough  of  it  to  last  fifty  years.  There  are  in  the  claim  about 
1,500  acres.  It  extends  on  the  line  of  the  channel  a  distance  of  two  and 
one-half  miles,  and  is  from  one-fourth  of  a  mile  to  a  mile  in  width.  The 
depth  to  bed-rock  averages  from  150  to  400  feet,  and  as  far  down  as  it 
has  been  washed  there  is  not  a  particle  of  pipe-clay  or  hardly  a  rock 
to  make  it  expensive  working.  On  the  east  end  of  the  claim  there 
has  been  perhaps  a  hundred  acres  of  the  ground  worked  to  a  depth 
of  about  75  feet,  when  work  was  suspended  for  want  of  fall. 

A  tunnel  has  been  commenced  which  will  run  into  the  western  por- 
tion of  the  mine  known  as  the  Central  and  Western  claims,  which  will 
allow  them  to  be  worked  to  a  depth  of  200  feet.  It  is  now  completed  a 
distance  of  900  feet,  and  it  will  have  to  be  run  1,250  feet  farther  before 
finished.  It  is  being  run  at  a  rate  of  125  feet  a  month;  so  it  will  all  be 
completed  in  ten  months.  A  flume  has  been  constructed  from  Spring 
Creek  into  the  eastern  portion  of  the  ground,  which  is  4,600  feet  long,  8 
feet  wide,  and  about  20  inches  high.  It  will  allow  the  eastern  half  of  the 
mine  to  be  worked  to  a  depth  of  150  feet  below  the  present  grade,  6r 
when  it  reaches  new  ground  to  a  depth  of  225  feet.  The  banks  are  com- 
posed of  flne  gpavel,  without  any  pipe  clay. 

^he  Nevada  Transcript  gives  the  following  account  of  two  prominent 
districts : 

Mctore's  Flat,  in  Enrelta  Township,  is  sitaated  oa  a  bencli  oa  the  side  of  the  hill  south 
of  the  Yuba  Kiver.  It  is  two  miles  from  the  old  town  of  Orleaus  and  odb  mile  from 
Woolsey's.  A  giavel-eliannel  follows  the  bend  of  the  hill,  aud  it  has  beeu  extensively 
worked  since  1851.  The  mines  at  Orleans  Flat  were  loug  since  worked  out  and  the 
town  abandoned,  only  three  or  foar  cabius  still  remaining  to  mark  the  site.  Lar^e 
(juantities  of  gold  hare  been  taken  out  at  Monro's,  and  several  good  mines  are  etiU 
working,  but  the  place  is  not  as  prosperous  as  it  once  was.  The  channel  is  covered  in 
many  places  with  earth  (generally  cement)  to  a  depth  of  250  feet.  In  order  to  work 
to  the  bottom  of  the  channel,  it  is  necessary  to  ran  tunnels  from  the  bill-Bide  into  the 
mines  in  order  to  get  a  grade.  In  most  cases  these  tnnnela  have  not  been  low  enough 
to  reach,  the  bottom  of  the  channel ;  hence,  after  long  and  expensive  work,  owners 
have  found  that  but  about  half  of  the  pay-gravel  could  be  washed.  Latterly  thoae 
w  ho  commenced  a  tunnel  went  far  enoagh  down  the  hill  to  reach  a  point  many  feet 
below  the  lowest  portion  of  the  bed  of  tho  channel  In  their  claims.  On  the  north  side 
of  the  town  the  Ohio  claims  are  located.  Considerable  of  the  ground  has  been  worked 
to  the  depth  of  a  hundred  feet  or  more,  until  there  was  no  grade,  sioce  which  the  claims 
bave  been  idle.  The  ground  is  very  rich,  and  only  needs  a  tunnel  750  feet  long  to  allow 
of  its  being  worked  again. 

Adjoining  the  Ohio  are  the  Chinese  claims,  owned  and  worked  exclusively  by  China* 
men.  The  ground  is  rich  and  piiys  well.  Tbey  are  Che  only  claims  near  the  towu 
which  is  in  grade.  Southwest  of  them  is  the  Ilbnois  Mine.  They  have  been  worked 
for  about  twenty  years,  and  have  always  paid,  and  the  ground  is  still  rich  and  exten- 
sive. A  tunnel,  however,  is  necessary  to  get  to  the  bottom  of  the  channel.  The  Blue 
Banks  Mine  is  about  half  a  mile  sonlh  of  the  Illinois,  and  is  one  of  tho  deepest  mines 
on  the  flat.  There  is  about  seventy  foot  of  blue  gravel,  on  top  of  which  is  a  bank  of 
pipe-clay  150  feet  deep.  The  gravel  is  very  rich,  but  it  is  expensive  washing  it,  on 
account  of  the  clay,  which  has  to  be  blasted  and  pounded  np  so  as  to  allow  it  to  be 
worked  through  the  flume.  The  owners  of  this  claim  completed  a  tunnel  1,000  feet  in 
length  this  season,  and  have  plenty  of  fall  to  work  all  their  ground  and  some  of  that 
adjoining  if  necessary.  The  channel  here  is  300  feet  wide  and  about  seventy  feet  deep 
in  the  center. 
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The  hydraulic-mining  claim  known  as  the  American  is  situated  at 
Manzanita  Hill,  near  North  San  Juan.  The  ground  is  part  of  a  cbaDiiel 
estending  from  French  Corral  through  Birchville,  Sweetland,  Sebas- 
topol,  and  North  San  Juan.  Throughout  the  whole  extent,  at  different 
points,  mining  is  prosecuted  on  a  scale  of  great  magnitude.  The 
American  Mine  consists  of  the  ground  of  what  was  originally  known  as 
the  Gold  Bluff,  the  Badger,  and  the  American  claims.  Work  was  first 
commenced  on  the  Gold  Bluff  about  the  year  1869.  The  company  drove  a 
tunnel,  through  which  the  western  portion  of  the  gronnd  is  now  washed. 
The  gravel  was  very  rich,  and  paid  heavy  dividends.  Water  at  that  time 
cost  75  cents  an  inch.  The  gravel  in  the  channel  was  worked  out  as  far 
as  the  tunnels  would  afford  fall,  but  only  a  part  of  the  ground  could  be 
worked  throagh  them.  Seven  years  ago  a  new  one  was  commenced, 
which  will  afford  an  outlet  for  all  the  ground  owned  by  the  American 
Company.  It  will  be  i,000  feet  long,  and  will,  when  it  reaches  the 
point  where  the  shaft  will  be  sunk,  be  180  feet  beneath  the  bed-rock. 
Thirty-seven  hundred  feet  of  it  is  now  completed,  (December,  1875,)  leav- 
ing only  about  three  hundred  feet  yet  to  run.  It  will  cost  in  the  neight 
borhood  of  $172,000.  It  is  expected  it  will  be  finished  and  everything 
ready  for  washing  in  1876.  The  dirt  and  gravel  on  the  un  worked  ground 
is  about  200  feet  deep,  and  pays  from  the  grass-roots  to  the  bottom. 
There  is  abont  sixty  feet  of  blue  gravel  on  the  bottom  of  the  channel 
that  is  very  rich.  The  company  has  ground  enough  to  keep  it  working 
for  ten  or  fifteen  years.  It  has  been  estimated  that  there  has  been  over 
two  and  a  half  millions  of  dollars  already  taken  out  of  these  claims, 
and  it  is  thought  as  much  more  still  remains  untouched.  The  com- 
pany has  this  season  added  a  series  of  under-currents  near  the  point 
where  the  washings  empty  into  the  river.  These,  taken  in  connection 
with  what  were  before  in  use,  make  a  most  extensive  and  complete  sys- 
tem. There  are  over  forty  under-currents  now  in  working-order;  some 
of  them  are  thirty  feet  wide  and  forty  feet  long.  The  last  one  pays 
well.  The  superintendent  says  that  but  a  very  small  portion  of  the  gold 
is  saved  io  the  long  flume.  The  company  has  expended  in  the  building 
of  under-currents  this  summer  over  $7,000,  and  it  is  anticipated  that 
this  amount  will  be  saved  in  one  run.  Operations  of  late  have  con- 
sisted in  washing  the  rim  of  the  channel  or  the  ground  which  has  been 
left  while  working  heretofore,  and  have  paid  expenses  of  working  and 
running  the  new  tunnel.  The  water  used  is  from  the  Eureka  Lake 
Oouipauy's  ditch.    Abont  1,400  inches  are  used  daily  with  three  pipes. 

TUBA    COUMTY. 

This  county,  covering  an  area  of  600  square  miles,  is  situated  in  the 
foot-hills  east  of  the  Sacramento  Valley,  The  placer-mines  of  Sucker 
Plat,  Smartsvitle,  and  Timbuctoo,  among  the  most  productive  in  the 
State,  were  described  by  Mr.  Amos  Bowman  in  the  report  for  1875. 

In  respect  to  quartz-mining,  this  county  has  a  poor  record.  From  1860 
to  1865,  inclusive,  seven  quartz-mills  were  erected,  with  an  aggregate 
of  70  stamps,  and  at  a  cost  of  $200,000. 

In  1870  the  product  in  quartz-mining  was  only  $10,680.  The  princi- 
pal mines,  situated  near  Brownsville,  proved  financial  failures,  and  after 
a  short  run  in  1873  were  permanently  closed. 

One  of  the  most  extensive  hydraulic-mining  enterprises  of  the  State 
is  that  of  the  Excelsior  Water  Company,  of  Smartsville,  which  was  or- 
ganized in  the  early  part  of  the  summer  of  1875,  with  a  capital  stock  of 
$2,000,000,  divided  into  20,000  shares  of  8LO0  each,  for  the  purpose  of 
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consolidating  various  properties  in  Tuba  County,  owned  by  different 
corporations,  but  by  essentially  the  eame  individuals.  Among  tbe 
properties  so  absorbed  may  be  naentioned  the  noted  Bine  Gravel  Mine, 
whose  owners  were  the  first  in  the  State  to  complete  a  bed-rock  tunnel 
and  tap  one  of  the  channels  of  the  so-called  ancient  river-system  of 
California,  and  which  has  been  paying  largely  for  many  years.  Also, 
the  Eose  Bar  Mine,  which  promises  to  rival  the  first-named ;  also,  the 
large  property  and  perennial  water-supply  of  the  Excelsior  Canal  Com- 
pany. This  company  also  controls  several  other  mines  of  local  fame 
and  great  value.  Since  its  incorporation  it  has  paid  nearly  $90,000  in 
dividends,  in  addition  tosi>endinga  large  amount  in  the  permanent  im- 
provement and  extension  of  its  property. 

The  Smartsville  hydraulic  mines  are  worted  with  energy  and  profita- 
ble results.  This  deposit  of  auriferous  gravel  is  about  15,000  feet  long 
and  half  a  mile  wide,  on  the  average,  white  the  depth  varies  from  50  to 
350  feet.  The  bottom  of  the  ancient  channel  is  several  hundred  feet 
higher  than  the  channel  of  the  Tuba  River,  from  which  it  is  separated 
hy  a  rim  of  bed-rock.  This  rim  is  pierced  by  several  tunnels,  of  an  aggre- 
gate length  of  12,000  to  14,000  feet.  These  tunnels  are  from  6  to  8  feet 
wide  and  7  to  9  feet  high.  The  flumes  or  tail-slaices  are  about  4  feet 
wide  and  3  feet  deep,  lined  with  rock. 

Water  is  supplied  by  the  ditches  of  the  Excelsior  Water  Comi>any,whicb 
also  owns  or  controls  the  greater  portion  of  the  gravel  of  the  district. 
These  ditches  aggregate  over  110  miles  in  length,  and  can  deliver  during 
the  winter  season  from  7,000  to  8,000  inches  of  water.  During  the  sum. 
mer  season  the  supply  falls  to  2,500  inches. 

Two  more  tunnels,  each  about  2,500  feet  long,  will  be  required  to  fur- 
nisli  outlet  for  the  remaining  gravel  in  pla«e.  One  of  these,  known  as 
the  Deer  Oreek  tunnel,  has  been  run  by  hand  950  feet.  The  company 
has  now  in  operation  an  IngersoU  drill,  by  means  of  which  the  remain- 
ing 1,500  feet  will  be  completed.  The  rock  of  this  district  is  exceedingly 
hard,  and  the  cost  of  running  these  tunnels  is  very  high,  varying  from 
$40  to  $50  per  foot,  with  diamond-drills,  and  compressed  air  for  motive- 
power.  In  one  instance  which  came  under  Mr.  Skidmore's  observations 
it  required  two  days  with  a  diamond  drill  to  put  in  18  holes  four  feet 
deep.  This  number  of  holes  constitutes  the  usual  blasting-face,  but  in 
some  instances  as  many  as  36  holes  are  required.  The  consequence  is 
that  progress  is  very  slow,  even  with  the  improved  power-drills. 

In  order  to  work  the  rich  bottom  strata  of  the  Smartsville  Consoli- 
dated Company  and  adjoining  ground,  another  tunnel  of  3,400  or  2,600 
feet  will  be  required.  This  company  has  a  piece  of  ground  1,200  feet 
in  length  by  800  feet  in  width.  VVorkon  the  new  tunnel  was  commenced 
in  December,  1875. 

The  celebrated  Blue  Gravel  claim,  frequently  noticed  in  these  reports, 
is  situated  in  this  district.  This  claim,  for  many  years  the  leading  hy- 
draulic mine  of  the  State,  after  having  been  worked  as  deep  as  possible 
through  the  upper  tunnel,  suspended  dividends  for  a  time,  pending  the 
completion  of  a  lower  tunnel,  1,760  feet  in  length  and  65  feet  lower  than 
the  former,  and  through  which  the  company  is  now  working.  The  bot- 
tom proved  extraordinarily  rich,  and  some  of  the  "  clean  ups"  of  the 
present  year  have  exceeded  anything  in  the  previous  history  of  the 
mine.  It  has  yielded  about  $2,000,000,  a  portion  of  which  (bottom 
gravel  only  being  worked)  has  been  obtained  at  the  rate  of  $1,750  per 
day's  washing  of  eleven  hours'  run,  with  1,200  inches  of  water. 

The  Kose  Bar  claim,  from  which  the  top  dirt  has  been  entirely 
stripped,  yielded  $600,000  to  $700,000.    This  claim  is  about  1,800  feet  in 
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length  on  tbe  channel,  and  for  most  of  this  distance  embraces  the  entire 
width  of  the  chaoDel.  A  lower  tunnel  1,100  feet  in  length  has  recently 
been  completed  and  washing  commenced.  The  gravel  resembles  that 
of  the  Blue  Gravel  Compaujv's  ground.  The  ground  on  the  first  ran 
yielded  $800  to  every  1,000  inches  water  on  eleven  hours'  run.  This 
product  will  be  exceeded  in  future  runs,  as  the  best  ground  is  not  yet 


In  this  district  about  30,000,000  cubic  yards  of  auriferous  gravel  have 
been  removed  by  the  hydraulic  process,  yielding,  as  shown  by  records, 
$7,000,000,  exclusive  of  $3,000,000  which  was  taken  out  in  the  early 
days  before  the  era  of  deep  mining.  There  are  by  measurement  about 
100,000,000  yards  in  place,  which,  on  a  basis  of  25  cents  per  cubic  yard — 
the  average  product  of  ground  already  worked — will  yield  $25,000,000. 
But  assuming  this  to  be  an  overestimate  as  to  the  value  per  cubic  yard, 
and  placing  the  yield  at  15  cents  per  cubic  yard  for  the  entire  mass  of 
ground  in  place,  we  have  $15,000,000  as  the  probable  future  product  of 
the  district.  The  average  annual  product  of  the  district  will  be  about 
$500,000  per  annum  for  several  years,  but  on  the  completion  of  the 
great  tunnels  now  in  progress  this  yield  will  be  increased.  Under  or- 
dinary circumstances  it  will  require  about  twenty-five  years  to  exhaust 
this  great  deposit.  The  proportion  of  profit  will  be  about  60  or  65  per 
ceut.  of  the  gross  receipts. 

BUTTE  COUNTY. 

This  county  has  ten  quartz-mills,  but  only  two  are  running.  About 
4,000  or  5,000  tons  were  crushed  in  1875.  There  are  330  miles  of  min- 
ing-ditch, supplying  8,000  inches  of  water.  The  principal  hydraulic 
mining  and  one  of  the  largest  enterprises  of  the  Mnd  in  the  State  is 
that  of  the  Spring  Valley  Land  and  Mining  Company,  located  at 
Cherokee  Flat.  This  company  employed  150  laborers  and  miners,  the 
usual  rate  of  wages  being  $3  per  day.  It  owns  between  250  and  300 
acres  of  mining- ground,  averaging  100  feet  in  depth — enough  of  good 
paying  ground  for  fifty  years  to  come  at  the  present  rate  of  working. 
This  extensive  mine  has  three  openings.  There  are  three  miles  of  triple 
line  of  flume,  two  of  which  are  six  feet  in  width  and  the  other  four. 
They  are  constructed  so  as  to  shut  off  the  water  aud  clean  up  any  por- 
tion of  either  at  any  time.  There  are  also  in  connection  with  the  flume 
twenty-four  under- currents,  ranging  from  six  feet  in  width  to  thirty. 
The  company  has  nine  hydraulic  chiefs  or  giants,  the  streams  from  which 
are  forced  out  under  a  pressure  of  250  feet  of  water,  and  they  are  con- 
structing a  ditch  which  will  give  them  a  pressure  of  302  feet.  These 
giants  under  the  former  pressure  with  seven-inch  nozzle  will  throw  1,000 
inches  of  water ;  six-inch  nozzle,  700 inches;  five-inch  nozzle, 500  inches. 

The  sources  of  water-supply  tbr  this  mine  are  Butte  Creek  and  the 
branches  of  Feather  River,  as  well  as  the  water-shed  of  Table  Mountain. 
Butte  Creek  and  the  west  branch  of  Feather  Elver  furnish  the  entire 
summer  supply.  The  former  is  26  miles  in  length  from  the  head  dam  at 
Bntte  Creek  to  the  extensive  reservoir  at  Concord  Valley  i  the  ditch  is 
5  feet  wide  on  the  bottom  by  3feet  deep,  Tbe  ditch,'in  its  course,  crosses 
two  streams  or  deep  canons,  by  means  of  iron  pipes  30  inches  in  diame- 
ter. The  first  is  1,064  feet  in  length,  with  a  maximum  depression  of  150 
feet.  The  second,  crossing  the  west  branch  of  Feather  Biver,  is  3,555 
feet  in  length ;  maximam  depression,  650  feet.  It  flows  into  the  large 
reservoir  at  Concord  F^alley,  which  covers  330  acres  of  land. 

The  Dewey  Ditch  takes  its  water  from  the  head  of  the  west  branch, 
up  in  the  regions  of  eternal  snows,  is  18  miles  in  length,  and  serves  as 
7  M 
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feeder  for  Butte  Creek  Ditch,  into  which  it  empties.  Prom  the  great 
CoDcord  reservoir  the  water  is  brought  12  miles  in  a  large  ditch  6  feet 
■wide  on  the  bottom  by  4  feet  deep;  it  agaiu  crosses  the  west  branch 
of  Feather  Eiver  in  a  pipe  of  the  same  diameter  as  those  mentioned — 
30  inches — but  with  a  maximum  depression  of  856  feet,  which  is  believed 
to  be  the  most  severe  hydraulic  strain  which  engineers  have  attempted 
to  control  iu  any  enterprise  of  this  bind.  The  pipe  is  nearly  3  miles  in 
length;  the  heaviest  iron  used  is  three-eighths  of  a  inch.  It  has  a  head 
of  ISO  feet  perpendicular  pressure,  and  its  greatest  capacity  is  2,200 
inches  by  actual  measurement,  or  37,445,700  gallons  every  twenty-fonr 
hours.  This  represents  the  summer  supply  of  the  company.  In  addi- 
tion to  these  extensive  ditches  and  reservoirs,  they  have  about  40  miles 
of  ditches  ranging  from  2  feet  wide  and  18  inches  deep  to  10  feet  wide 
and  4  feeli  deep,  which  furnish  the  mines  with  a  vast  supply  duriug  the 
■winter  months,  probably  increasing  the  supply  to  5,000  inches. 

The  tailings  flowingfrom  the  mines  have  run  down  the  channel  of  Dry 
Creek,  and  during  the  winter  fteshets  have  been  washed  out  over  the 
adjoining  lands,  and  have  damaged  them  to  some  extent.  Hence  the 
company  has  adopted  the  policy  of  purchasing  all  the  ranches  through 
which  the  creek  flows ;  and  it  now  possessed  some  12,000  acres,  which 
have  cost  $280,0(!0. 

In  addition  to  the  product  of  gold,  the  mines  of  Cherokee  yield  dia- 
monds and  platinum.  About  fifty  beautiful  diamonds  have  been  ibund, 
ranging  from  aboat  one  carat  to  three  and  a  half.  Many  have  been  cut 
and  set  as  gems.  The  greater  part  of  the  stones  possessed  at  Cherokee 
were  found  during  the  earlier  days,  when  primitive  modes  of  mining 
were  in  operation.  The  present  system  of  hydraulic  washing,  with  its 
immense  streams  of  water  and  gravel,  flowing  away  so  rapidly,  renders 
a  search  for  precions  stones  impracticable.  But  in  the  black  sands  which 
gather  in  the  bottom  of  sluices,  tons  of  which  are  shoveled  out  in  the 
process  of  cleaning  up,  may  be  seen,  it  is  said,  with  an  ordinary  magni- 
fying glass,  great  numbers  of  perfectly  formed  diamonds,  varying  from 
merest  mite  to  almost  a  pin-bead  in  size.  Platinum  is  found  in  consid- 
erable quantities,  but  no  effort  is  made  to  save  it ;  though  it  does  not 
amalgamate,  it  affiliates  ■with  the  gold  amalgam,  and  is  brought  in  that 
shape.  Small  lots  have  been  gathered  from  time  to  time.  The  company 
has  a  ponnd  or  two  in  the  oflice. 

A  full  description  of  the  extensive  works  of  this  company  with  details 
of  expenditures  will  be  found  in  my  report  of  1874,  pages  133-136. 

The  following  is  extracted  from   the   annual  report  of  the  Spring 

Valley  Canal  and  Mining  Company,  for  the  year  ending  July  15, 1875 : 

RECEIPTS  AND  DISBURSEMENTS. 


Gold  bars $401,599  91 

■Water-sales JS.fiO 

Notes  gireu  during  tbo  year,  (see  bills  payable) 7(1,714  ^9 

Cash  on  hand  July  15, 1874 2,079  23 

480,467  02 

DISBUBSEMFSTS. 

Current  espeoditurea $159,964  Ot 

Less  amonnt  now  due  on  pay-roll 1,21G  08 

5151,748  m 

Diyidendi  during  year , 85,000  00 

Paid  noi*a  to  amonnt  of 114,056  88 

Paid  for  ranobes  sod  on  ranch  acoonat $81,010  70 

Less  due  C.P,  B.R.  oneaid  putcbaaes 7,130  87 

73,879  83 
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Claims  pnrohaaed  dnring  the  year... ,.... 

Permaneot  espense  accoont.. 

Quicksilver  purcbased  during  tho  year 

Paid  the  amount  due  oa  pay-roll  July  15, 1S74 

Caslionhand 

Paid  ajncmnt  due  on  current  book-account  Jaly,  1874 

Paid  on  current  book-account  additional 


.    8S6,205  CO 

22,566  69 

1.810  20 

2, 155  26 

997  91 

1,786  68 

480,467  02 

ASSETS  AND  LIABILITIES. 

Property-acconnt  July  15,  1874 f4,3M,496  68 

CashoD  hand  July,  1874 82,079  23 

Eancljes  on  hand  July,  1874..     247,490  00 
Residue  gold  account 199,65 


449, 198  46 


BnlaDce $! 

ClaimB  pucohased  during  year 

Petmaneut  improvement; 

Fermaoent  expenae-account 84,105  76 

Iron  pipe 13,010  70 

Dewey  Ditch  improvement 5,450  21 

Quicksilver  purchased  daring  year 


Total  property-account 53,945,8 

Eanch-occoant 307,700  09 

Eanch  espenee-accoont  dnting  year 14,092  01 

Eanch  interest-account 6,702  60 


Capital  Btook 1 $4,0 

Gold  bare 8401,599  91 

Water-acconnt 73  50 

Total  reoeipte  for  the  year (401,673  41 

Less  current  espenSBB 823,068  15 

Less  current  labor 100,333  52 

Less  teaming-acoount ^623  52 

Les8  merchandise-aoconnt 15,052  29 

Lees  luuiliar-acconnt 3,694  44 

Less  interest-account 3,638  46 

Le«s  injury-account 326  00 

Letalitigant'accoaut 5,218  52 

152,964  91 


Actual  liabilitiee! 

Bills  pavable ,.  „ . 

Due  C.  P.  R.  B 

Due  on  pay-roll 81.S16  0 

Lees  cash  on  hand 259  7 
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Tbe  secretary's  report  contains  the  following  comments  upon  these 

statements : 


from  tailing  of  the  Cherokee  Company's  flume  b;  a  man  who  worked  the  ground  for 
one-third  the  proceeds,  and  was  by  him  ratlth         hEd       t  Sm  tl  &  C      O 
^ille.    The  baJaoce  came  directly  from  our  m  d  vis  by  fid  t    b  rs 

and  shipped  to  the  treasurer,  Mr.  Judson,  S      Fra 

The  water  sales  made  during  the  year  hab  I         lyfdmtp  rpoa 

to  parties  who  havo  attached  to  ottr  ofBce  p  p 

Our  current  labor-account  for  the  year  h      be       m  t       lly  f  It 

year's  report.    TbJs  Js  dne,  in  a  great  meaeu      t         pdt  pthEk         d 

McDonald  tnnnels,  and  npon  a  deep  and  exp  b  d       1       t  t  dlastt  11 

reach  tbe  bottom  gronnd  on  the  upper  flat.  A\  e  have  alao  been  obliged  to  make  new 
openings  in  Saw-mill  Eavine,  and  the  work  has  been  throngh  etratas  of  pipe-clay,  wbieb. 
invariably  occnr  upon  the  rim,  incnrring  an  additional  expenditure,  not  only  m  labor, 
but  also  in  blasting  material,  particularly  giant  powder,  as  exhibited  in  tbe  statements. 
To  the  latter  cause  the  decreased  yield  of  bnllion  is  also  due — tbe  heavy  beds  of  pipe- 
clay retarding  the  rapid  washing  of  pay-gravel. 

We  have  purchased  daring  the  year  about  2,800  pounds  of  qnickailver,  costing,  at  64 
cents  and  65cents<$l,810.20.  This  gives  us  now  on  hand  and  in  the  sluices  15, B83 
pounds,  or  nearly  8  tons.  This  is  arrived  at  by  allowing  a  loss  of  12  per  cent,  per 
annum,  which  we  ascertained  to  be  the  average  waste  when  it  was  our  custom  to  shot 
down  tbe  works  in  tbe  spring. 

We  hold  in  Cherokee  mining-district  1,210  miuing-claims,  of  100  feot  square  each. 
A  portion  of  these  have  been  worked  out,  and  from  tbose  lying  in  the  upper  flat  the 
surface  has  been  washed  away.  Ho  surveys  have  ever  been  made  to  aaeertain  what 
proportion  of  our  gronnd  is  stul  untouched.  Wo  have  about  52  miles  of  ditch,  which 
conveys  water  to  Cherokee,  of  an  average  depth  of  3^  feet  and  5  feet  in  width,  and 
3^  miles  of  iron  pipe,  30  inches  in  diameter,  conveyiug  said  water  across  the  varions 
rivers  which  intercept  the  lire  of  the  ditch.  In  tbe  claims  we  have  nine  hydraulic 
giants,  to  which  the  water  is  conveyed,  and  lending  therefrom  a  triple  line  of  sluices, 
6  feet  and  4  feet  in  width,  for  nearly  2  miles. 

The  two  quartz  mills  in  operation  near  Foibestown  are  using  the  Paul 
process,  which  was  noticed  in  the  report  of  1872,  (pages  37, 38.)  As  the 
process  has  been  changed  and  improved  since  its  introdnction  in 
1871,  and  is  now  in  use  in  several  counties  in  this  State,  I  insert  the  fol- 
lowing statement  concerning  its  details.  The  results  of  practice  so  far 
do  not  in  my  judgment  indicate  that  the  advantages  claimed  for  it  coun- 
terbalance the  extra  cost  and  difBculty  of  a  dry  treatment.  I  need 
hardly  add  that  I  do  not  concur  iu  Mr.  Paul's  electrical  theories.  His 
process  might  be  good  in  spite  of  them ;  but  it  must  be  judged  chiefly 
on  mechanical  and  economical  grounds. 

The  ore  must  be  dried  to  the  complete  expulsion  of  all  dampness  and  should  be 
worked  as  soon  as  taken  from  the  calcining-kiln  or  drying-plates,  whichever  parties 
prefer  using.  Tbe  calcining-kiln  serves  two  purposes,  one  of  drying,  tbo  other  of 
softening  the  ore,  allowing  more  to  bo  reduced  with  the  same  expense.  For  bard  ore, 
Mr,  Paul  recommends  the  kiln  ;  for  soft  ore,  the  plates.  For  the  crushing  of  ore,  ho 
uses  and  prefers  the  common  stamp-battery.  Any  style  of  machinery,  however,  is 
acceptable  which  reduces  the  ore  to  fineness  suitable  for  the  pulverizer,  say  20,  30,  or 
40  mesh  wsrc-cloth. 

The  operation  begins  by  filling  a  hopper  with  ore  to  be  worked.  The  stamps,  when 
in  motion,  operate  on  an  automatic  feeder,  connected  with  the  hopper  holding  the  ore, 
and  the  battery  is  thus  fed  with  more  certainty  and  regularity  than  by  hand.  The 
stamps  reduce  the  ore  coarsely,  say  to  the  fineness  of  No.  30  wire-cloth.  The  battery  is 
ihns  enabled  to  do  double  the  work  ordinarily  performed  by  dry-cmshing  batteries. 
The  crnshed  ore  falls  upon  a  conveying-helt  and  is  carried  to  the  hopper  of  the  pnl- 
verizing-barrel,  where  it  is  at  once  delivered  inside.  This  barrel  is  self-feeding  and 
self-discharging,  and  contains,  together  with  partially-reduced  ore  coming  from  the 
battery,  from  300  to  500  pounds  (according  to  tbe  siie  of  the  barrel)  of  hard  quartz  in 
pieces  of  tbe  size  of  a  fist.  Tbo  larger  pieces  are  nsed  as  pulverizing-material,  the 
coarser  pulverizin ft  the  finer,  as  well  as  reducing  itself  by  attrition.  Theoro  from  the 
battery  is  thus  rapidly  brought  to  a  powder  fine  enough  to  pass  through  So.  BO  or  90 
wire-cloth, No.  90  naviog  8,100  openings  to  the  square  inch.  Tbe  internal  arrangement 
of  this  barrel  is  snob  that  the  ore  passes  throngh  a  series  of  sieves,  only  the  first  dia- 
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charging  ontward  and  into  the  hopper  below.  The  remaining  material  is  roturnefl  at 
each  revolution  iiito  the  center  of  the  barrel  for  further  reduction.  To  prevent  dust 
flying  about,  the  barrel  is  inclosed  in  a  tight  case,  the  lower  portion  of  'whicli  forme  a 
hopper.  Into  tLiB  the  pulverized  ore  falls,  and  by  means  of  a  small  valve  is  delivered 
at  the  will  of  the  amplgamator  into  the  am algamating-baicel,  which  is  directly  be- 
neath it.  Into  this  fine,  dry,  warm  ore  from  15  to  20  per  cent,  of  mercury  is  intro- 
duced, together  with  some  simple  chemicals,  provided  the  chfuraotei  of  ore  requires  them, 
i'he  ore,  it  is  claimed,  is  now  freed  of  all  cases  or  rebellious  films  and  is  iu  the  most 
favorable  condition  for  amalgamation.  The  pure,  electrical,  and  warm  condition  of 
the  oreenlivcnsthemercury,  and  by  a  slow  revolution  of  the  barrel  the  mercury  and  ore 
play  together  like  water,  ejecting  the  most  complete  intermixture.  All  base  substances 
in  the  ore  are  thrown  into  a  different  electrical  condition  to  the  precious,  and  cannot  be 
taken  np  by  the  mercury,  neither  do  they  have  any  "  sickening  "  effect  upon  tho  mercury, 
no  matter  what  the  ore  contains.  The  time  given  for  amalgamating  varies  from  30  to 
60  minabes,  according  to  the  ore.  It  is  usually  only  30.  This  time  having  elapsed, 
the  ore  is  then  conveyed  by  its  own  gravity  into  a  main  settler  of  special  constrnotion, 
also  patented  by  Mr.  Paul.  Water  is  introduced  simply  for  the  purpose  of  separating 
the  sands  and  mercury,  and  soon  the  mercury  begins  to  gather  and  move  through  a 
simple  device,  also  patented  by  Mr.  Paul  as  an  "amaljjam  safe."  Iu  this  safe  the 
precious  metals  are  deposited  as  amalgam,  while  tbe  surplas  mercury  passes  on  and 
out,  again  to  be  used  la  recharging  the  amalgamating  barrel.  Two  and  sometimes 
three  of  these  settlers  are  used,  according  to  the  value  of  ore,  fineness  of  reduction, 
and  the  quantity  whicli  can  be  worked  by  one  set  of  barrels.  Practice  has  shown  that 
this  system  can  be  carried  oat  to  any  desired  extent  by  da^ilicating  ten-ton  mills. 
Seven  patents,  all  hold  by  Mr.  Paul,  cover  the  process  and  machinery.  The  percentage 
of  extraction  is  simply  a  question  of  expense  and  profit.  The  more  labor  expended 
in  the  reduction  of  material,  tho  higher  tbe  percentage  obtained.  Mr.  Paul  considers 
that  on  ordinary  gold-qnartz  85  per  cent,  is  tbe  most  profitable  percentage  to  work  for. 
As  a  general  thing,  he  claims  California  ores  can  be  worked  np  to  tbis  percentage 
by  his  process  at  an  expense  of  about  $3.50  per  ton  where  steam.-power  is  used,  and  less 
if  water  can  he  had  for  power. 
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BIEREA  COUNTY. 

ThisconntyhasbeeD  fully  liescribedin  the  EeportspflSTSand  1875,  both 
from  a  ]iersoDal  visit  of  Mr.  Skidoiore  in  1S74,  and  in  an  elaborate  paper 
of  Mr.  Charles  Hendel,  which  will  be  found  in  tUb  Eeport  of  1873,  pages 
77  to  91.  The  principal  industry  is  gravel-mliiing,  which  is  here  carried 
on  by  means  of  tanocls  or  drifts,  the  greater  portion  of  the  county  being 
covered  by  volcanic  matter.  In  the  lower  part  of  the  county,  however, 
near  Brandy  City,  there  are  extensive  ranges  of  auriferous  gravel  which 
are  worked  by  the  hydraulic  process.  The  county  has  23  quartz -mills 
and  223  miles  of  mining- ditches.  The  gravel  obtained  by  drifting  is 
stored  in  large  dumps  until  the  washing  season,  when  it  is  run-through 
long  flumes,  under  light  beads  of  water.  The  principal  Biiniug-towua 
are  Howland  Flat,  Gibsonviile,  Newarlii,  (Whiskey  Diggings,)  Port  Wine, 
Monte  Cristo,  Forest  City,  and  Alleghany,  all  lying  on  the  great  '*  Blue 
lead"  which  traverses  this  portion  of  the  State  in  a  uortherlj'  and  south- 
erly direction. 

The  most  productive  mine  in  the  county  is  the  Bald  Mountain,  near 
Forest  City,  which  was  fully  described  in  tlie  Eeport  of  1875.  This  claim 
was  prospected  by  a  shaft  280  feet  in  depth  and  a  tunnel  2,000  feet  in 
length  ran  to  connect  with  the  shaft.  These  works  reqnired  nearly  two 
years  for  their  completion,  and  cost  $20,000,  The  mine  has  a  frontage  of 
3,600  feet,  and  a  length  of  1^  miles,  the  channel  tanning  nearly  on  the 
line  of  longest  QOurse.  Tbe  improvements  at  the  mines  are  very  com- 
plete and  extensive.  The  main  toinnel  is  now  about  3,500  feet  long. 
The  washing-flume  is  IJ  miles  long,  17  inches  wide,  18  iuches  deep,  grade 
G  inches  to  12  feet,  paved  with  blocks,  and  a  larger  portion  laid  with 
iron  rifdes.  At  the  lower  end  of  the  flume  are  the  tailing-claims  of  the 
company,  which  are  8,000  feet  in  length.  There  are  two  large  dump- 
yards,  double  planked,  of  a  capacity  of  30,000  cubic  yards,  reservoirs, 
ditches,  and  flames,  timber-h oases,  store-room,  and  shops,  &c. 

The  Bald  Mountain  Company  commenced  operation  by  sinking  a  shaft, 
and  at  a  depth  of  268  feet  found  bed-rock  and  good  pay-gravel.  This 
induced  the  company  in  the  spriugof  ISJOto  start  a  tunnel  for  the  shaft, 
and  in  April,  1872,  the  shaft  was  reached,  and  drifting  commenced. 
From  tbe  first  washing  enough  gold  was  obtained  to  pay  all  expenses  of 
opening  the  mine.  Since  that  time  tbe  mine  has  paid  largely.  The  fol- 
lowing is  a  summary  of  operations  for  three  years  and  a  balf : 
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The  prodact  of  the  last  six  months  was  obtained  by  washing  one-half 
of  the  dirt  on  hand.  In  Jaly,  1875,  it  was  reported  that  the  company 
had  worked  539,354  square  feet  of  the  bed-rock  of  its  claim,  and  bad 
over  6,500,000  square  teet  remaining,  estimated  to  yield  (at  the  rate  of 
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experience  to  tlat  time)  aboat  $1  per  foot.    The  gold  is  coarae;  tbe 
largest  piece  taken  out  weighed  05  ounces. 

I  am  indebted  to  Mr.  Charles  W.  Hendel,  mining  enj^neer,  and  United 
Statesdepaty  mineral-surveyor,  forinterestinginformation  concerning  the 
leadingquartz-minesof  this  county.  Besides  the  often-citedcauaesof  fail- 
ure in  quartz- mining,  it  is  worth;  of  mention  in  this  instance  that  those 
mines  which  have  been  worked  by  associations  of  private  owners,  not 
incorporated,  have  been  less  profitable  than  those  worked  by  companies. 
This  is  due  to  the  frequency  of  disputes  concerning  the  management, 
leading  either  to  the  stoppage  of  work  or  to  ruiuons  changes  and  fiucta- 
ations  in  the  administration. 

In  tbe  southern  part  of  this  county,  about  10  to  11  miles  east  of  south 
from  Downieville,  on  Wolf  Creek,  a  tributary  of  the  Middle  Fork,  we 
find -the  Independent  and  Franco-American  quartz-lodes,  prominent  on 
account  of  their  large  and  well-defined  croppings.  The  quartz-rock  of 
the  first  named,  and  most  developed,  was  worked  by  the  locators  in 
arrastrasas  early  as  1866.  In  1868  Ihey  built,  at  a  cost  of  $6,500,  a  mill 
of  12  stamps  capacity,  contaiuing  2  batteries  of  4  stamps  eaeh,  of  650 
pounds  weight,  having  a  speed  of  70  drops  per  minute  and  8  inches  fall. 
The  miU  has  a  crushing  capacity  of  8  tons  in  24  hours ;  is  driven  by  ao 
overshot  water-wheel  20  feet  in  diameter.  The  quartz  is  hoisted  in 
large  barrels  oat  of  the  shaft,  and  the  water  is  pumped  by  means  of  a  6- 
iueh  double-acting  Hooker  pump,  all  being  driven  by  a  25-foot  diame- 
ter overshot  water-wheel.  Pumping  and  hoisting  apparatus  cost  82,700. 
The  water  to  drive  both  wheels  for  all  kinds  of  machinery  in  and 
around  the  mine  and  mill  is  conducted  in  a  flume  16  inches  deep  by  18 
inches  wide,  J  mile  in  length,  from  Wolf  Creek,  at  a  cost  of  $600.  The 
ledge  runs  S.  16°  30'  east  by  true  meridian.  The  company  owns  1,600 
linear  feet,  for  which  it  has  obtained  a  United  States  patent.  The  vein 
is  nearly  vertical,  dipping  about  82^  east,  and  has^an  average  width  of 
5  to  8  feet.  The  walls  are  well  defined,  the  east  or  hanging  wall  being 
dark-blue  talcose  i^ate,  while  the  foot  or  western  wall  is  composed  of  a 
dark-colored  serpentine  rock.  The  quartz  is  very  hard,  white  and  bine 
in  color,  and  impregnated  with  some  slate  rock,  contaiuing  abundant 
free  gold,  and  the  slate  as  well  as  the  quartz  contains  rich  gold-bearing 
sniphurets  and  galena.  The  elevation  of  this  mine  is  about  3,000  feet 
atiove  sea-level.  The  ledge  is  opened  and  worked  through  a  shaft  sunk 
on  the  ledge  at  the  edge  of  Wolf  Creek  5  by  10  feet  in  size,  and  is  150 
feet  deep,  with  three  galleries  or  levels.  The  first  level  or  tunnel  is  43J 
feet  below  the  snmmit  of  the  ledge  at  the  shaft  and  38  feet  long ;  the 
second  level,  55J  feet  below  the  summit  and31feet  long;  the  third  level, 
126  feei  below  the  summit  and  25  feet  long.  This  shaft  and  the  several 
tunnels  have  cost  about  $10,000  dollars.  The  quartz  in  the  bottom  of 
this  shaft  is  becoming  richer  in  free  gold.  Yield  heretofore  in  the  mill, 
$18  to  $20  per  ton ;  cost  of  running,  $4  to  $5 ;  of  milling  $1.25  per  ton. 

The  Oro  Quartz  Company's  ledge  is  situated  about  500  feet  above 
Downieville  and  the  Korth  Fork  of  the  Tuba  River.  It  yielded  large 
returns  in  early  days;  the  vein  nearly  "perished  out"  in  the  second 
level,  and  the  mine  lay  dormant  for  several  years.  Two  years  ago 
some  of  the  old  members  of  the  company  re-organized  it,  and  have  driven 
a  lower  adit,' in  which  they  have  recently  found  a  promising  vein  about 
5  feet,  bearing  S.  35"^  E.,  dipping  easterly,  but  almost  vertical,  be- 
tween well-defined  walls  of  talcose  slate.  The  mine  now  has  three  levels. 
The  first  one,  several  hundred  feet  below  the  snmmit  of  the  croppings 
and  170  feet  long,  has  been  worked  out  to  the  surface.  The  second  level, 
only  33  feet  below  tbe  first,  is  196  feet  long,  and  between  these  two  the 
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vein  has  also  been  worfeed  out  in  part.  The  present  company  has  run, 
102  feet  below  the  second,  the  third  or  lower  level,  which  is  now  400 
feet  long.  It  is  proposed  to  build  a  new  mill,  to  be  driven  by  water- 
power,  below  the  mine  on  the  Tuba  Elver, 

The  Monte  Cristo  Company's  ledge,  formerly  the  Johnson  ledge, 
which  had  Iain  neglected  for  years,  was  this  year  purchased  by  San 
Francisco  capitalists,  who  are  now  driving  a  lower  tunnel  323  feet  long 
to  tap  the  ledge  163  feet  below  the  upper  level,  which  will  give  them 
backs  or  reserves  of  175  to  190  feet.  Their  location  is  4,000  feet  long, 
and  has  an  average  course  of  nearly  north  and  south,  with  a  dip  of  73=^ 
toward  the  east.  This  ledge  is  about  3  miles  northwest  from  Downie- 
viUe,  and  is  4,700  feet  above  sea-level,  and  about  2,400  feet  above  the 
North  Yuba  River.  The  former  owners  drove  a  cross-adit  100  feet 
below  the  highest  point  of  the  croppings,  and  at  a  distance  of  26  feet 
the  vein  was  cut  6  to  7  feet  wide.  They  then  sunk  a  winze  35  feet  deep 
in  the  vein,  which  proved  hero  to  be  8  to  0  feet  wide.  The  foot  and 
hanging  walls  are  talcose  slate.  The  quartz  in  the  bottom  of  the  shaft 
contains  much  sulphnrets  and  assays  from  $25  to  $30  per  ton.  It  Is 
soft  and  friable,  and  hence  the  cost  of  the  extraction  of  the  ore  is 
expected  to  be  very  small  after  the  vein  shall  have  been  reached  with 
the  lower  level.  The  company  purposes  then  to  build  a  mill,  to  be 
driven  by  water-power,  obtained  from  Goodyear's  Ureek,  a  tributary  of 
the  Sforth  Tuba.  The  location  of  this  mine,  like  that  of  the  Oro  ledge, 
is  such  that  the  ledges  can  be  tapped  by  means  of  lower  tunnels  at 
smallcost,  dispensing  with  long  tram-ways  down  the  hill-side  and  avoid- 
ing the  hoisting  of  the  ore  in  the  mine. 

The  Gold  Bluff  Mine  is  1^  miles  northeast  from  Downieville,  on  the 
west  side  of  the  North  Fork  of  the  North  Yuba  Kiver.  The  location 
comprises  4,400  feet  in  length  on  the  vein.  This  mine  was  discovered 
and  located  in  1834,  and  received  its  name  on  acconnt  of  the  richness 
of  the  croppings  in  free  gold.  The  ore  was  at  that  time  packed  in  sacks 
upon  the  backs  of  mules  from  the  summit  of  the  ledge  down  the  steep 
mountaiu  (which  rises  at  an  angle  of  about  35°)  by  means  of  a  trail  cut 
around  the  hill-side;  at  the  mill,  1,000  feet  below  the  croppings,  it  was 
worked  in  a  small  two-stamp  battery,  driven  by  water-power.  After 
having  crushed  all  the  ore  that  could  be  found  near  the  surface,  the 
owners  drove  a  cross-adit  150  feet  below  the  croppings  into  the  vein, 
which  they  found  increasing  in  width.  This  induced  them  in  1856  to 
build  anew  mill  of  eight  stamps,  at  a  cost  of  over  $20,000,  It  was  pro- 
vided with  old-fashioned  square  stamps  weighing  1,000  pounds.  The 
work  is  said  to  have  been  profitable  until  1859,  when  disagreements 
among  the  original  owners  and  the  outbreak  of  the  great  excitement 
over  the  silver-mines  of  Washoe  caused  its  abandonment.  A  new  com- 
pany re-opened  the  mine  in  1865,  and  realized  in  about  two  years 
$35,000,  the  product  of  their  own  labor,  from  the  old  works  above  the 
tunnel,  ground  which  was  supposed  to  be  nearly  worked  out.  In  1864 
a  new  tunnel  was  run  about  600  feet  below  the  old  one,  on  the  slope  of 
the  mountain,  for  the  purpose  of  striking  the  main  chimney  or  pay- 
shoot  at  a  vertical  depth  of  300  feet  below  the  old  adit-level.  The  vein 
was  quite  narrow  when  first  struck,  but  soon  widened  out  to  from  6  and 
8  feet  in  thickness,  standing  vertical  between  its  casings  and  walls  of 
talcose  slate.  Explorations  have  exposed  a  continuous  pay-chimney  of 
nearly  600  feet  in  length.  Having  satisfied  themselves  that  they  had 
reached  an  extensive  vein  of  pay-ore,  the  company  built  a  new  mill  of  12 
stamps  of  600  pounds  weight,  with  a  crushing-capacity  of  16  to  18  tons 
in  24  hoars,  driven  by  water  brought  J  mile  in  a  ttame  {28  inches  by  16 
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inches,  at  a  grade  of  |  inch  in  12  feet)  from  the  Miildle  Fork  of  the  North 
Fork  of  the  North  Yuba. 

After  the  compIetioQ  of  this  mill,  the  company  worked  the  mine  sac- 
eessfully,  employing  twenty  to  twenty-flve  men,  until  August,  1871,  taking 
out  a  gross  amount  of  $150,000,  besides  the  tailings,  which  were  worked 
in  two  arrastraa,  immediately  below  the  mill,  the  owners  of  the  arrastras 
paying  to  the  eomi)any  for  this  privilege  a  royilty  of  25  per  cent  of  the 
gross  proceeds.  The  company  declared,  from  Jsnuary  1, 1870,  to  July  1, 
1871,  a  dividend  of  $27,633,  besides  paying  for  machinery,  driving 
tannelB,  making  roads,  and  outside  improvements.  The  exhaustion  in 
some  degree  of  the  stopes  above  the  level,  together  with  quarrels  in  the 
company  and  the  want  of  adequate  explorations  in  depth  or  otherwise, 
has  caused  another  suspenaioa  of  work. 

Around  the  highest  and  moat  prominent  peak  of  Sierra  County,  the 
Sierra  Buttes,  (8,800  feet  high,)  are  clustered  many  quartz-mines,  well 
known  for  their  past  and  present  yield.  The  leading  one  of  these,  and 
one  of  the  foremost  in  the  State,  is  the  mine  of  Sierra  Buttes  Com- 
pany, which  for  the  fiscal  year  ending  June,  1875,  crushed  49,821 
tons  of  ore,  yielding  $356,420 — a  little  over  $7.15  per  ton,  exclusive  of 
their  tailing-assay  of  $3,76  per  ton. 

I  am  indebted  to  Mr.  William  L.  Oliver,  of  San  Francisco,  for  the  fol- 
lowing summary  of  the  operations  of  the  mine  and  mills  of  this  com- 
pany for  the  year  ending  December  31,  1875.  In  the  Sierra  Buttea 
Mine,  240  men  were  employed,  at  $2,50  to  $3  per  day.  The  cost  of 
mining  per  ton  extracted  waa  $3.48;  number  of  tons  extracted  and 
worked  54,636 ;  average  yield  about  $7 ;  total  bullion  product  $393,089. 
The  three  mills  of  the  company  are  run  by  water-power,  and  contain  86 
stamps, 3 pane, andlconcentrators.  Weightof  stamps,  750pounds;  drop, 
8  inches,  80  times  per  minute ;  capacity,  al>out  2  tons  per  stamp  per  24 
hours ;  cost  of  treatment  per  ton,  77  J  cents.  The  ore  contains  0,5  per  cent, 
of  sulphurets,  which  are  amalgamated  in  pans  after  atmospheric  oxi- 
dation. 

The  Independence  Mine,  belonging  to  an  English  company,  is  on  the 
same  lode,  and  immediately  adjoins  the  three  ledges  of  the  Sierra  Buttes, 
which  unite  near  the  boundary  of  these  two  companies,  forming  one 
large  vein,  10  to  30  feet  in  thickness.  The  company  owns  5,000  feet  of 
the  vein.  It  was  worked  as  early  as  1851.  The  flrat  mill  erected  in 
1856  burned  down.  The  second  mill  waa  injured  twice  by  avalanches. 
The  third  mill,  built  in  1861, had  St  stamps,  and  waa  carried  away  in 
March,  1868,  by  an  avalanche,  by  which  several  persona  were  killed.  In 
1869  the  fourth  one  was  built,  at  a  cost  of  about  $25,000,  out  of  reach  of 
snow  alides  from  the  Buttes  Mountain,  near  the  entrance  of  the  draiu- 
age-adit.  The  mill  contains  24  stamps  of  700  pounds  weighr,  and  a  speed 
of  70  drops  per  minute,  and  8  inches  drop;  also  1  Knox  pan,  and  1 
Hendy's  concentrator  for  the  purpose  ofworking  sulphurets,  &c.  It  has 
a  crushing-capacity  of  1,200  tons  per  month.  An  additional  mill  of 
20  stamps  has  lately  been  erected,  which  will  crush  1,000  tons  per  month. 
The  Independence  vein  ja  worked  by  a  series'  of  levels  driven  partly 
alongside  and  partly  in  the  ledge.  Of  these  there  are  5,  each  one  about 
100  feet  from  the  next  level  above.  The  third  level  is  reached  by  a 
cross-adit  driven  nearly  at  right  angles  to  the  vein  from  the  Independ- 
ence ravine,  a  distance  of  about  600  feet.  This  is  the  lowest  point  of 
natural  drainage  which  the  mine  at  present  posseaaea,  and  through  thia 
adit  all  the  ore  is  taken  in  cars  to  the  mills.  The  cara  are  loaded  in 
the  levels  below  the  third,  and  are  brought  to  the  hoisting-ahaft,  where 
they  are  hoisted  on  a  cage  to  the  third  level,  on  which  the  hoisting-works 
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are  sitnated,  and  are  then  run  through  the  drainage-adit  to  the  milla, 
where  they  are  dumped.  The  batteries  are  supplied  by  automatic  feed- 
ing-apparatus. This  mine  is  kept  free  from  water  below  the  third  level 
by  powerful  pumps.  Adits  may  be  driven  from  the  Yoba,  2,000  feet  ver- 
tically below  the  present  drainage-level,  orover  2,800  feet  lower,  measured 
on  the  dip  of  the  vein,  which  is  over  45°  to  the  north.  This  mine  is 
situated  about  6,000  feet  above  sea-level.  The  machinery  is  driven 
partly  by  ateara-power,  costing  $51,000,  and  partly  by  water,  brought 
in  a  large  flume  seven  or  eight  miles  long  from  several  lakes,  the 
capacity  of  which  has  been  greatly  increased  by  large  dams,  at  a  cost  of 
over  $25,000,  The  walls  of  this  mine  are  well  defined.  The  quartz  is 
very  heavily  impregnated  with  rich  gold-bearing  sulphurets.  On  ac- 
count of  the  great  difficulty  encountered  until  recently  in  clearing  the 
mine  from  water,  the  company  could  crush  hut  little  quartz  during  last 
year,  but  is  now  able  to  work  both  mills. 

The  Keystone  Mine  is  situated  about  13  miles  easterly  from  Downie- 
ville  and  about  3  miles  southerly  from  the  Independence  and  Sierra 
Buttes  Mine.  It  was  worked  in  1864  by  Mexicans  with  arrastras.  In 
1860  a  quartz-milt  with  4  stamps  was  erected.  In  1861  4  more  stamps 
and  again  in  1866  4  additional  stamps  were  added,  making  a  total  of  12 
stamps,  of  about  550  pounds  to  600  pound.s  weight,  driven  by  a  20  horse- 
power engine.  Thismill  was  destroyed  in  March,  1863,  by  an  avalanche. 
It  was  rebuilt  the  same  year  in  a  more  sheltered  place.  In  1871  the 
company  built  a  new  mill  below  its  lowest  drain-tunnel,  at  a  cost  of 
$iiO,000,  containing  20  stamps  of  600  pounds  weight,  having  a  speed  of 
65  drops  per  minute  and  9  inches  fall  each,  using  also  1  Varney  pan  and 
settler.  Thismill  has  a  crushing  capacity  of  about  30  tons  in  24  Lours, 
and  an  average  yield  of  $20  per  ton,  at  a  cost  of  $5  to  $8.  The  machinery 
is  driven  by  a  50- horse- power  steam-engine.  The  mine  is  about  6,000 
feet  above  sea-level  and  2,000  feet  above  the  Yuba  Eiver.  The  present 
lower  drain-tunnel,  began  in  1866,  was  finished  in  1870,  is  about  700 
feet  below  the  summit  of  the  croppings  and  over  1,900  feet  long.  Prom 
this  the  quartz  is  transported  in  cars  to  the  mill,  after  having  l)een 
hoiete^l  from  the  works  by  a  30-horsepower  engine.  The  location  is 
3,000  feet  in  length,  with  a  course  of  N.  54°  21'  E.  true  meridian,  con- 
taining 49.97  acres  of  land,  including  the  mill-site.  It  dips  about  87<> 
to  the  south,  and  consists  of  3  pay  shoots  or  chimneys  as  far  as  explored, 
2J  to  6  feet  in  width.  The  first  pay  shoot  is  160  feet,  the  second  250  feet, 
and  the  third  380  feet  in  length  along  the  vein.  The  walls  are  well  de- 
fined aiud  are  a  talcose  black  elate  rook.  The  quartz  is  a  ribbon-rock, 
and  contains  rich  gold-bearing  sulphurets  and  galena.  The  gold  is  fine, 
free,  and  evenly  distributed  through  the  pay  chimneys.  This  company 
employs,  when  the  mill  is  running,  about  50  men. 

The  Phosnix  Quarts  Mine  is  situated  about  6,000  feet  above  sea-level, 
on  the  eastern  slope  of  the  Sierra  Buttes  Mountain,  about  one  and  one- 
half  miles  easterly  from  the  Sierra  Buttes  Mine.  The  lode  courses  N. 
65°  43'  E.,  with  an  average  dip  of  about  78''  to  the  north-northwest. 
It  is  incased  in  well-delined  walls  of  metamorphic  slate,  with  a  few 
inches  of  gouge  between  the  walls  and  quartz.  The  quartz  is  of  white, 
yellow,  and  reddish  color,  containing  free  gold  and  rich  gold-bearing 
sulphurets.  The  company  has  sunk  on  the  foot-wall  a  225foot  double 
shaft,  through  which  hoisting  is  done  in  large  buckets  by  Lorse-power 
and  a  whim.  The  quartz  was  in  early  days  conveyed  in  sacks  on 
mules  down  the  steep  hill-side  to  the  company's  mill  at  the  river,  at  a 
cost  of  $5  per  ton,  until  the  company  built  a  wagon-road  three  miles 
long,  after  which  it  was  hauled  to  the  mill.    The  company's  location  on 
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tbe  vein  is  1,000  feet  long,  with  an  area,  including  the  mill-site,  of 
19,40  acres.  The  mill  cou  tains  four  stamps,  of  650  pounds  weight,  having 
a  drop  of  S  inches  and  65  drops  per  minute,  driven  by  a  12-toot  diame- 
ter 3-foot  breast  overshot  water-wheel ;  the  water  is  brought  in  a  Hame 
600  feet  long,  15  by  13  inches  in  aize,  from  the  South  Fork  of  the  South 
Fork  of  the  Korth  Yuba  Biver,  crushing  &ve  tons  in  twenty-four  hours, 
at  a  cost  of  $3  per  ton  for  mining  and  milling  and  $2.30  for  hauling  to 
the  mill.  There  has  been  about  1,000  tons  crushed  from  this  mine, 
yielding  $20,000.  This  mine  is  favorably  located  to  drive  lower  adits, 
from  which  the  quartz  could  be  cheaply  transported  in  bucltets  on  end- 
less wire  ropes  or  tram-ways,  so  arranged  that  the  loaded  buckets  or 
cars  coming  down  and  emptying  themselves  would  return  the  empty 
ones. 

The  Empire  Quartz  Mine  is  located  on  the  southwestern  slope  (near 
the  dividing  ridge)  of  the  Yuba  and  Feather  Rivers,  on  the  left  bank  of 
the  east  branch  of  the  Sorth  Fork  of  the  !North  Yuba  Eiver,  about  five 
miles  northwest  from  the  Sierra  Buttes  Mountain,  at  and  near  an  ele- 
vated mountain-valley,  known  as  Gold  Valley.  The  lowest  point,  the  mill- 
site,  is  5,550  feet  above  sea-level,  while  the  highesc  point  of  the  outcrop 
of  the  ledge  is  6,100  feet  in  altitude.  The  average  course  of  the  ledge 
is  N.  74P  30'  E.,  and  the  length  of  the  claim  (as  given  in  the  application 
for  patent)  is  1,506  linear  feet,  inclosed  in  an  area  (including  5  acres  for 
a  mill-site)  of  23.25  acres.  The  dip  is  from  38°  to  55°  to  the  south. 
The  lode  is  incased  in  well-defined  smooth  walls  of  feldspathic  rock  on 
the  foot-wall  and  slate  on  the  hanging-wall.  The  quartz  is  mostly  of 
a  red  and  whitish  color,  and  very  heavily  impregnated  with  different 
varieties  of  refractory  sulphurets,  predominating  in  many  places  over 
the  quartz.  This  company  has  expended  a  great  deal  of  money  in  ex- 
tracting ore  by  sinking  winzes  and  running  tunnels  following  the  ledge. 
The  present  lower  tunnel  is  374  feet  long,  and  presents  a  quartz- vein  of 
8  to  12  feet  in-width.  The  ledge  has  been  worked  to  a  depth  of  over 
200  feet.  The  mill  consists  of  ten  stamps,  all  machinery  driven  by  an 
oversbot  water-wheel.  The  assorted  refractory  ore  of  sulphurets  was 
conveyed  to  the  chlorination-works.  This  company  has  made  costly 
experiments  in  all  kinds  of  gold-saving  machinery  and  apparatus,  but 
have  failed  to  separate  the  gold  from  the  refractory  base  metal. 

The  Four  Hills  Quartz  Mine  is  located  near  the  head  of  Little  Bear 
Valley,  near  the  Plumas  and  Sierra  County  line,  close  to  the  dividing 
summit  of  the  Yuba  and  Feather  Kivers ;  it  is  about  midway  between 
the  Sierra  Buttes  and  the  Plumas  Fureka  Quartz  Mines.  The  Buttes, 
Independence,  Eureka,  and  Empire  Mines  are  the  most  prominent  crop- 
pings,  and  are  only  surpassed  by  the  massive  eroppings  of  the  Four 
Hills  quartz-ledge.  The  first  three  mentioned  are  owned  by  English 
corporations.  The  Four  Hills  quartz-ledge  is  like  all  the  beforemen- 
tioned  ledges,  a  gold-bearing  true  fissure-vein.  It  is  well  defined,  from 
5  to  80  feet  wide  on  its  eroppings,  with  a  dip  of  45°  to  85°  to  the  south- 
west. 

In  close  proximity  west  of  this  ledge  we  find  a  well-deflned  limestone 
belt  and  rich  iron  veins.  This  limestone  belt  apparently  runs  through 
California,  and  along  the  eastern  side  of  it,  within  a  short  distance,  runs 
the  above  referred  to  system  of  quartz-veins,  traced  by  a  succession  of 
massive  eroppings  for  more  than  seventy  miles,  crossing  creeks,  rivers, 
and  high  ridges.  About  parallel  to  the  limestone  belt  in  this  county 
iron  deposits  of  the  best  quality  occur,  bounded  on  the  east  by  granite 
and  west  by  slates. 

The  Four  Hills  quartz-ledge  is  Incased  in  well-deflned  smooth  walls 
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of  feldapathio  graoite  and  sandstone  on  the  foot-wall  and  metamorphic 
slate  on  tbe  hangingwall.  The  quartz  is  of  a  red  and  white  color,  and 
some  a  ribbon-rock,  heavily  impregnated  with  rich  solphurets  and  gale- 
nas. The  red  quartz  resembles  that  of  the  rose  ledge  of  the  Sierra 
Butt^s  Mine,  while  tbe  white  quartz  has  the  appearance  of  the  Cliff  and 
Ariel  ledges  of  the  Buttes  Mine.  They  also  appear  to  be  similarly 
located,  tlie  rose-colored  rock  to  the  east,  tbe  Ariel  in  tbe  middle,  and 
the  Cliff  to  the  west,  being  here  all  in  one  body,  while  in  the  bnttes 
they  form  three  distinct  different  ledges  50  to  100  feet  apart  and  each 
having  well-defined  walls.  This  company  has  expended  a  great  deal  of 
money  in  developing  their  mine,  in  extracting  ore  by  sinking  many  wide 
Tvinzes,  opening  out  the  mine  from  the  surface  or  croppiogs  in  a  contin- 
nous  line  for  about  1,000  feet  in  length. 

They  have  also  run  tunnels  through  hard  granite  for  the  purpose  of 
tapping  the  ledge  lower.  The  lower  tunnel  started  from  a  small  valley 
on  the  head  of  tbe  middle  branch  of  the  North  Fork  of  the  North  Yuba 
Eiver,  and  is  now  400  feet  long,  the  face  being  only  about  50  feet  from 
the  ledge,  and  will  tap  the  ledge  over  200  tfeet  below  the  croppings. 
The  higher  tunnel,  near  the  dividing  gap  of  the  middle  and  east  branched 
of  the  North  Fork  of  the  North  Yuba  Eiver,  is  also  400  feet  long,  and 
is  nearly  all  run  in  quartz-rock,  on  which  the  company  are  at  present 
working.  The  qnartz  is  conveyed  on  wagons  down  a  steep  hill  to  the 
mill.  The  mill  contains  four  stamps,  and  is  driven  by  a  Fredenbass 
water-wheel  under  a  225-foot  pressure.  The  first  crushing  was  in  1865. 
The  winters  at  this  mine  are  quite  severe,  on  account  of  its  great  altitude, 
the  highest  point  of  the  croppings  being  0,870  feet  above  sea-level.  The 
snow  lies  often  from  10  to  40  feet  deep  at  the  company's  boarding-house 
near  the  mouth  of  the  lower  tunnel.  This  company  has  2,615.95  linear 
feet  of  the  ledge,  containing  28.92  acres  of  area. 

PLUMAS  COUNTY. 

The  following  account  of  this  county  has  been  contributed  by  J,.  A, 
Bdman,  of  Mumford's  Hill.  I  consider  it  an  extremely  valuable  discus- 
sion, and  am  very  grateful  to  Mr.  Edman  for  the  pains  he  has  taken  to 
add  so  important  a  contribution  to  this  report. 

From  the  beginning  of  the  geological  survey  of  California  in  1S60  to 
its  discontinuance  in  1873,  though  a  mass  of  valuable  material  was  col- 
lected in  illustration  of  the  geology  of  the  State,  but  few  publications 
bearing  on  practical  geology  and  mining  have  reached  the  public.  The 
surveys  and  observations  on  the  ancient  auriferous  gravel  deposits  in 
tbe  central  part  of  the  State  are  still  inaccessible  to  the  general  reader, 
and  may  remain  so  for  some  time,  until  a  more  far-seeing  spirit  shall 
animate  oar  legislators.  A  comparatively  small  portion  of  the  gold- 
mining  region  of  the  Sierra  Nevada  has  come  within  the  observations  of 
the  membersofthe  geological  survey,  the  field  of  labor  being  so  immense 
and  the  aims  of  the  survey  so  exhaustive. 

Some  rapid  reconnaissances  were  made  by  Professor  Whitney  and  his 
assistants  during  the  years  1861-'63-'65  of  the  most  prominent  points  of 
Plumas  County,  chiefly  on  the  eastern  side  of  the  county,  where  the 
important  discovery  of  fossils  belonging  to  the  Jurassic  period  was  made, 
near  Taylorsville,  all  of  which  is  embodied  in  the  few  pages  devoted  to 
Plumas  County  found  in  tte  first  volume  of  the  Geological  Survey. 

Since  that  time  tbe  extension  of  the  public  surveys  has  done  mach  to 
increase  our  knowledge  of  the  topography  of  the  county,  and  individual 
explorations  and  researches,  together  with  the  operations  of  miners. 
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have  thrown  new  light  oq  its  geology  and  Biining  resourcea.  Although 
lacking  the  elaborate  accuracy  and  high  authority  of  the  Stat«  survey, 
these  may  serve  a  practical  purpose  in  directing  attention  to  a  region 
■which  offers  a  rich  field  alike  for  the  studies  of  the  geologist  and  for  the 
labors  of  the  miner. 

The  purpose  of  this  article  is  to  illustrate  the  geognosy  of  the  south-' 
western  portion  of  Piumas  County,  from  original  surveys  and  explora- 
tions made  by  the  writer,  and  from  the  most  reliable  observations  ob- 
tainable from  other  sources.  An  indispensable  aid  to  the  comprehension 
of  these  wilt  be  found  in  the  map  designed  to  accompany  this  descrip- 
tion, to  which  the  reader  is  referred. 

This  map  has  been  constructed  on  the  basis  of  the  map  made  for  the 
county  by  Arthur  W.  Keddie,  esq.,  and  completed  in  1874,  a  work 
commendiible  for  its  accuracy  and  finish  in  all  that  relates  to  the  gen- 
eral topography  of  the  county.  To  this  gentleman  the  writer  is  under 
obligations  for  valuable  assistance  and  information.  On  the  geological 
map  herewith  given,  the  underlying  rock-formations  have  been  indicated 
by  distinctive  markings,  and  the  gravel  and  volcanic  deposits  by  colore, 
the  same  color  generally  being  need  for  those  deposits  which  appear  to 
belong  to  a  distinctive  river-system  or  to  have  a  common  origin.*  To 
avoid  needless  intricacy,  mountain  chains  and  ridges  are  not  indicated, 
the  highest  peaks  alone  being  shown. 

The  region  under  consideration  forms  that  part  of  Plumas  County 
embraced  between  the  5orth  Fork  of  Feather  Eiver,  with  its  tributary, 
the  East  Branch,  on  the  north  and  northwest,  and  the  Middle  Fork  on 
the  south  and  southeast,  extending  westerly  to  the  county  line  and 
eastward  to  a  point  four  miles  east  of  Quincy.  Within  this  territory 
the  rock -formation  a  most  closely  observed  by  the  writter  and  herein 
most  fully  described  are  situated  within  and  adjoining  township  24 
north,  range  S  east.  This  township  includes  within  its  limits  the  east- 
em  edge  of  the  great  mountain  range  which  here  culminates  in  Spanish 
Peak,  one  of  the  points  marking,  with  Pilot  Peak  to  the  southeast  and 
Lassin's  Peak  to  the  northwest,  the  axis  of  the  Sierra  Nevada,  which 
after  maintaining  in  the  south  the  character  of  a  high  continuous  chain 
here  breaks  into  many  irregular  ridg^,  inclosing  within  their  rocky 
barriers  extensive  and  fertile  mountain  valleys. 

The  physical  character  of  the  region  between  the  North  and  Middle 
Forks  of  Feather  Eiver  is  that  of  a  broad  mountain  range  rising  gen- 
erally above  an  altitude  of  5,500  feet,  its  highest  point  being  reached 
at  Spanish  Peak,  6,500  feet  high.  Its  general  trend  is  frora  southwest 
to  northeast;  cut  by  small  streams  flowing  in  their  lower  courses 
through  deep  caSons  into  the  North  or  Middle  Fork,  respectively,  it 
maintains  its  character  of  a  continuous  range  until  near  the  eastern  line 
of  township  24  north,  range  8  east,  where  the  northern  portion,  after  form- 
ing the  escarpments  of  which  Spanish  Peak  is  themost  easterly,  somewhat 
abruptly  sinks  into  a  low  ridge  separating  the  East  Branch  from  its 
main  affluent,  Spanish  Creek,  while  a  southern  branch,  after  suffering 
a  slight  depression,  continues  eastwardly  between  Spanish  Creek  and 
Middle  Fork,  and  rising  in  Claremont  Hill  to  an  elevation  nearly  equal 
to  Spanish  Peak,  subsides  into  lower  ridges. 

'It  beingimpraotioable  toreprodnce  these  colors  in  engraving,  I  maet  attempt  to 
convey  tlie  information  (less  griLpbically)  by  aimply  sayinj;  tbat  on  tbe  oritjinal  map, 
the  spaces  numbered  2,  3,  4,  5, 6,  7,  Ta,  7b,  6,  and  Sb  are  colored  alike,  aod  tbat  tbo 
Game  is  the  case  witb  the  spaces  ft  and  b;  tbe  spaces  9,  10,  and  II ;  the  spaces  13  and 
13 ;  the  spaces  14,  15,  16,  17,  and  18 ;  tbe  spaces  19  and  20 ;  the  spaoea  23, 34, 25,  and 
26;  and  tbe  spaces  37,  23,  Sd,  and  :!0.  Where  the  spacea  are  £ii  apart,  it  is  possible 
that  the  similarity  of  coloring  may  not  have  been  intended  as  significant.— R.  W.  K. 
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The  highest  points  within  the  region  mentioned  are  generally  fonnd 
to  coiisiat  of  syenite,  granite,  and  sjenitic  granite,  which  mostly  form 
broad  and  rounded  ranges  with  a  gentle  slope  to  the  south,  but  pre- 
senting abrupt  and  precipitous  slopes  to  the  east  and  northeast  where 
the  slates  adjoin  them.  This  condition  la  caused  not  only  by  the 
upheaval  of  the  granite  masses,  which  appears  to  have  taken  place 
within  a  comparatively  recent  period,  but  aino  by  the  wearing  away  of 
the  sotter  slates,  and  not  least  by  glacial  action  of  which  indications 
are  found  on  the  eastern  and  northeastern  slopes  of  Spanish  Peak,  where 
large  basins  now  occupied  by  f^mall  lakes  are  excavated  Dear  the  junc- 
tion of  the  syenite  with  the  slate,  and  where  large  fragments  of  syenite, 
mostly  angular  and  in  nnstratified  heaps,  are  found  in  and  near  the  beds 
of  the  streams  rising  on  the  flanks  of  the  mountain. 

At  the  foot  of  Spanish  Peak,  inclosed  by  the  moontain  ranges  above 
described,  is  a  basin  of  irregularly  circular  outline  and  nearly  three 
miles  in  diameter,  forming  two  valleys,  through  which  flow  Spanish 
Creek  and  Meadow  Valley  Creek,  and  having  its  present  ontlet  through 
the  gorge  cat  by  Lower  Spanish  Creek,  which,  after  leaving  this  basin, 
pursues  a  siunoas  course  of  four  miles,  and  then  enters  the  yet  larger 
basin  of  American  Valley,  situated  at  an  altitude  of  3,400  feet.  The 
Meadow  Valley  basin  will  be  further  describfd  in  treating  of  the  geo- 
logical formations  in  their  order.  Further  to  the  west,  and  near  the 
point  where  the  main  range  branches  ofl',  are  found  two  larger  elevated 
valleys,  namely,  Buck's  and  Haskell's  Valleys,  situated  at  an  altitude 
of  nearly  5,000  feet  and  parallel  in  general  direction  ;  the  former  occu- 
pying a  deep  depression  in  the  syenite  5  miles  long  by  from  one-half  to 
one  mile  in  width ;  the  latter,  situated  at  the  Junction  of  the  syenite 
with  the  slates,  of  nearly  the  same  length  but  somewhat  narrower.  In 
both  these  valleys  the  bed-rock  has  bnt  a  shallow  covering  of  very  recent 
gravel-beds,  and  no  signs  remain  of  glacial  action.  It  is  to  be  noted 
that  both  these  valleys  open  to  the  south  and  southwest.  Following 
the  main  ridge  toward  the  Buckeye  house,  where  the  county  line  crosses 
it,  we  find  the  streams  emptying  to  the  North  Fork  generally  flowing^ 
with  steep  descent  through  narrow  and  deep  gorges,  while  the  tribu- 
taries of  the  Middle  Fork,  such  as  the  streams  of  the  Gravel  Eange  and 
Granite  Basin,  in  their  upper  courses  ramify  in  every  direction  between 
low  and  rounded  ridges,  and  excavate  deep  canons  first  when  they 
approach  the  gorge  of  the  Middle  Fork. 

After  this  general  view  of  the  physical  geography  of  this  section,  we 
may  next  consider  its  gfological  features,  commencing  in  the  review  of 
its  rock- formations  at  the  boundary-line  between  Plumas  and  Butte 
Counties  and  proceeding  eastward.  As  most  of  the  region  in  question 
has  been  little  explored  and  bnt  recently  surveyed,  the  information  as 
to  its  geology  is  vague  and  uncertain,  so  that  but  few  data  can  be  given 
as  to  the  position  and  extent  of  its  formations,  and  these  relate  princi- 
pally to  the  vicinity  of  the  wagon-road  from  Buckeye  to  Quincy,  whicli 
here  follows  the  summit  of  the  ridge. 

The  underlying  bed-rock  near  the  Buckeye  house  is  a  compact  granite 
and  syenitic  granite,  here  overlain  by  a  gravel-deposit  (No.  1)  of  limited 
extent  and  thickness,  consisting  mostly  of  well-worn  pebbles  of  quartz. 
A  sheet  of  basaltic  rock,  at  this  point  30  to  40  feet  in  thickness,  rests  on 
this  gravel,  forming  for  more  than  a  mile  the  flat  summit  of  the  ridge, 
here  called  Walker's  Plain.  The  basalt  is  black  and  compact,  exhibiting 
at  some  points  an  irregular  columnar  structure. 

The  mass  of  granite  forms  the  northern  point  of  a  great  body  of  the 


,v  Google 


112     MINES   AND   MlNraO   WEST    OP   THE   ROCKY   MOUNTAINS. 

same  rock  which  extends  for  m^ny  miles  to  the  south  aod  sonthwest 
into  Eatte  County. 

After  passing  the  basalt  at  Walker's  Plain,  the  ridge  is  covered  by  » 
loose  deposit  of  volcanic  material,  consisting  of  the  usual  tufaceous  beds 
intermixed  with  blocks  of  basalt  and  trachytic  rocks,  nntil  near  Pal- 
metto the  bed-rock  crops  out,  here  consisting  mainly  of  talcose  slater. 
Continuing  in  a  northeasterly  direction,  the  talcose  slates  change  into 
a  massive  talcoae  rock  of  fibrous  structure,  which  seems  enynently 
fitted  for  furnace-linings  and  fireproof  material,  and  is  used  as  such  to 
a  limited  extent.  The  top  of  the  range,  which  at  a  point  about  four 
miles  east  of  Palmetto  reaches  its  greatest  altitude  (5,900  feet)  at 
Frenchman's  Hill,  is  still  composed  of  slates  of  varying  composition, 
chiefly  talcose,  uutil  on  the  slope  of  Frenchman's  Hill  toward  Little 
Grizzly  Creek  true  serpentine  la  observed  for  some  distance.  Proceed- 
ing southward  we  find  the  edge  of  a  body  of  granite  included  within 
Granite  Basin,  where  this  rock,  generally  soft  and  deeply  decomposed, 
has  been  formed  into  broad,  low,  and  rounded  ridges,  with  only  occa- 
sional outcrops  of  massive  rounded  masses.  It  covers  an  area  of  about 
six  square  miles,  and  does  not  at  any  point  form  any  high  or  prominent 
peak.  Gold-bearing  quartz-ledges  have  been  found  in  this  formation, 
among  which  the  Spark's  ledge  was  worked  with  profit  for  over  two 
years. 

Descending  Frenchman's  Hill  and  going  eastward  we  cross  Grizzly 
Creek  and  enter  the  western  arm  of  Haskell's  Valley,  where  a  branch 
of  Grizzly  Creek  takes  its  rise,  flowing  westward;  while  in  the  same 
valley,  separated  only  by  a  slight  swell  of  the  ground,  rises  a  branch  of 
Buck's  Creek,  flowing  northeasterly.  In  the  extreme  western  end  of 
the  valley,  the  vast  accumulations  of  loose  gravel  with  angular  and 
slightly  worn  blocks  of  a  variety  of  greenstone  found  in  situ  close  by, 
all  of  which  deposits  are  devoid  of  any  stratification ,  seem  to  indicate 
the  existence  of  glacial  action  at  a  recent  period,  and  before  the  present 
gorge  of  Upper  Grizzly  Creek  was  formed.  The  high  and  precipitous 
rock  wall  bounding  the  southern  side  of  the  valley  and  consisting  of  a 
variety  of  serpentine,  impresses  the  beholder  with  a  belief  in  the  recent 
upheaval  of  the  mountain,  or  a  corresponding  sinking  of  this  part  of 
the  valley.  Some  isolated  patches  of  basalt,  conical  in  form,  are  found 
on  the  low  hills  north  of  the  valley. 

Following  the  road  on  an  easterly  course  we  find  a  magnesian  rock, 
related  to  serpentine,  but  possessing  a  light-gray  to  reddish-gray  color, 
and  of  fibrous  structure,  breaking  in  large  irregular  blocks,  roughly 
weathered  on  the  surface,  and  containing  interspersed  through  its  mass 
mffny  small  brownish  black  cubical  crystals  of  peroxide  of  iron.*  This 
rock  underlies  the  greater  part  of  the  valley  and  forms  the  high  ridge 
on  the  south,  continuing  easterly  nearly  three  miles  to  the  bead  of  Wil- 
low Creek,  where  it  comes  to  a  point,  meeting  clay  slates  on  both  sides. 
One  mile  southeast  of  Buck's  Ranch,  and  near  the  gap  through  which 
the  main  stream  of  Haskell's  Valley  finds  an  outlet  to  Buck's  Valley, 
we  reach  the  southern  limit  of  the  great  syenitic  mass,  which  extends 
unbroken  northeasterly  to  Spanish  Peak,  distant  six  miles,  and  to  the 
northwest  crosRcs  the  North  Fork,  beyond  which  it  continues  for  a 
great  distance,  forming  many  of  the  most  prominent  mountains  near  the 
boundary-line  between  Butte  and  Plumas. 

Tracing  the  edge  of  the  syenite  from  the  point  above  mentioned,  its 
trend  is  at  flrst  nearly  easterly  through  the  middle  of  the  eastern  arm 

*  DoubtlesB  pBendoinorpbs  after  pyrite,  and  produced  by  its  oxidation. — R.  W.  E. 
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of  Haskell's  Valley;  thence  it  gradually  curves  to  the  Qorth,  following 
a  nortbeast  course  at  the  divide  betweea  Haskell's  Valley  aud  the  west 
branches  of  Bear  Creek,  sweeping  around  which  it  crosses  the  divide 
between  Bear  Creek  and  upper  Big  Creek  with  a  northeasterly  course, 
and  after  entering  township  24  north,  range  8  east,  one  mile  east  of  its 
southwest  corner,  turns  still  more,  and  thence  to  near  Spanish  Peak 
follows  a  course  of  north  12°  west. 

Adjoining  the  syenite  are  found  near  Haskell's  Valley  quartzitea  and 
Lard  blue  clay-slatea ;  at  the  head  of  Big  Creek  a  gradual  change  to 
hornblende  schist,  next  to  mica  slate,  containing  much  quartz,  which 
graduates  into  a  hard,  neai'ly  black  siliceous  clay-slate. 

Following  the  edge  of  the  syenite  into  township  24  north,  range  8 
east,  it  is  found  on  the  fiank  of  the  mountain,  which  here  towers  nearly 
two  thousand  feet  above  the  Meadow  Valley  Basin,  its  upper  slope 
steep  and  with  slightly  broken  surface,  at  its  foot  several  lower  ridges 
projecting  into  the  valley.  The  comb  of  the  mountain,  slightly  rising, 
forms  Spanish  Peak,  which  seen  from  any  point  of  the  country  around 
it  from  the  southeast  to  the  north-northeast,  forms  a  prominent  land- 
mark. A  chain  of  peaks  but  slightly  lower  marks  the  edge  of  the  sye- 
nite as  it  sweeps  northwesterly  toward  the  North  Pork.  The  present 
channel  of  the  East  Branch,  at  Bich  Bar,  flows  nearly  four  thousand 
feet  below  the  crest  of  the  mountain  at  a  point  between  Silver  Lake 
and  Mill  Creek,  which  fact  would  point  to  the  immense  denudation 
effected  by  that  stream  (the  Bast  Branch)  if  other  causes  have  not 
aided  to  bring  about  the  great  difference  of  level.  During  late  years 
some  great  slides  from  the  mountainside  have  found  their  way  to  the 
river  along  the  bed  of  Mill  Creek. 

Near  the  head  of  Eagle  Gnlch  the  change  from  syenite  to  slates  is 
sudden  and  without  gradation,  siliceous  clay-slates  abutting  thereon. 
The  same  condition  holds  good  along  the  eastern  Hank  of  the  mountain, 
where  slates  of  the  same  character  adjoin  the  platonic  rocks.  The 
stroke  of  the  slates  varies  from  north  25°  west,  south  25°  east,  to  north 
45°  west,  south  45°  east,  of  which  north  36°  west  may  be  taken  as  the 
average  for  the  western  part  of  the  township.  With  this  stroke  they 
join  the  syenite  at  the  head  of  Eagle  G-ulch,  meeting  its  edge  at  an  an- 
gle of  24  degrees,  but  farther  northward  they  appear  deflected  to  the 
north  and  meet  the  syenite  at  a  less  angle,  finally  becoming  parallel 
near  Spanish  Peak.  The  same  condition  is  observable  to  the  south, 
where  the  general  stroke  of  the  slates  is  changed  near  the  contact  with 
the  syenite. 

Near  the  head  of  Big  Greek  the  main  mass  of  syenite  sends  out  an 
arm  to  the  east-southeast,  into  the  Bear  Creek  Basin.  This  body,  which 
to  a  great  extent  is  covered  by  a  volcanic  deposit,  (No.  10,)  appears  to 
be  about  five  miles  in  length  by  nearly  two  miles  wide. 

The  plutonic  rocks  above  mentioned  vary  considerably  in  composition 
and  somewhat  in  structure,  being  fine-grained  syenites  chiefly  near  the 
eastern  edge  of  the  group,  occasionally,  by  an  admistare  of  dark  mica, 
becoming  syenitic  granites,  and  toward  the  western  limita  showing 
more  fully  the  composition  of  granite.  Through  the  parallel  arrange- 
ments of  the  hornblende  crystals  a  slight  gneisaoid  structure  is  often 
observable.  But  the  most  striking  feature  in  the  structure  of  the  rooks 
of  this  group,  particularly  in  its  eastern  portion,  is  their  tendency  to 
separate  after  parallel  and  nearly  vertical  planes  into  large  slabs  from 
a  few  inches  to  several  feet  in  thickness,  which  shows  in  marked  man- 
ner on  the  ridges  to  the  north  of  Buck's  Valley,  and  also  on  the  eastern 
and  northeastern  flanks  of  the  Spanish  Peak  Bange.    This  appearance 
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often  causes  the  syenite  to  resemble  a  stratified  rock,  but  we  And  the 
plauesof  separation  generally  coinciding  with  the  outer  edge  of  the  form- 
ation and  conseqaently  always  changing.  The  planes  of  separation  are 
rough  and  uneven,  while  nearly  horizontal  joints  originate  straight  and 
smooth  surfaces.  At  some  points,  mainly  ou  the  northeastern  face  of 
Spanish  Peak,  are  foond  veins  and  dikes  of  later  plntonic  and  trappean 
rocks. 

Leaving  the  syenitic  rocks  near  the  head  of  Eagle  Gulch  and  proceed- 
ing northeast,  at  nearly  a  right  angle  to  the  general  trend  of  the  strata, 
we  descend  to  the  basin  of  Meadow  Valley  over  the  upturned  edges  of 
formations  here  free  from  overlying  deposits,  and  observe  now  succes- 
sive belts  of  auriferous  metamorphic  rocks,  which,  in  their  grand  sim- 
plicity of  position  and  great  estent,  well  deserve  the  atady  of  the  geolo- 
gist and  the  miner. 

Tbe  first  group  consists  of  slates  and  schists  in  the  following  order, 
(along  the  line  A  B  C  on  the  map :) 

Ist.  Hard  dark-blue  clay-slates,  alternating  with  quartzose  slates,  tbe 
former  often  carrying  crystals  and  impregnations  of  iroa-pyrites ;  these 
reach  a  width  of  over  3,000  feet. 

2d.  Green  cbloritic  slates,  decomposing  into  a  soft,  yellow  rock. 

3d.  Grayish  talcose  clay-slate,  with  minute  crystals  of  magnetic  iron, 
and  accompanied  by  a  vein  of  magnetic  iron,  hematite,  and  iron-glance, 
associated  with  quartz. 

4th.  Greenish  clay-slate.  The  aggregate  width  of  the  last  three  strata 
is  near  1,000  feet. 

Between  the  last  stratum  and  adjacent  talcose  slates  is  found  a  re- 
markable ledge,  the  Diadem,  (marked  D  L  on  the  map,)  here  50  feet  in 
average  width,  noticeable  as  being  in  all  probability  the  mother-ledge 
from  which  has  been  derived  the  principal  gold-bearing  deposits  of  the 
vicinity.  The  vein-stone  of  this  ledge  is  magnesian  limestone,  pene- 
trated by  a  network  of  small  quartz-veins  and  filled  with  lumps  of  tal- 
cose slate  rich  in  crystals  of  oxide  of  iron.  Through  this  mass  course 
larger  veins  of  quartz,  often  swelling  to  large  masses ;  it  is  frequently 
divided  by  bands  or  lenticular  masses  of  an  altered  talcose  slate,  im- 
pregnated by  decomposed  sulphurets.  Near  the  walls  are  often  found 
alternating  layers  of  clay  and  broken  quartz  and  a  ferruginous  qnartz- 
conglomerate.  The  magnesian  limestone  is  decomposed  to  a  great  depth, 
forming  a  soft  porous  mass  of  brick-red  earth,  full  of  quartz  and  slate 
fragments,  with  ronnded  bowlders  of  analtered  vein-stone  reposing  there- 
in. Massive  and  crystallized  pyrites  and  the"  resulting  oxides  of  iron 
are  here  abundant.  The  stroke  of  the  ledge  at  Mumford's  Hill  is,  with 
the  adjoining  slates,  north  37°  west,  and  its  dip  60^  to  the  northeast. 

The  explorations  on  this  ledge,  mainly  at  Mumford's  Hill,  have  been 
carried  to  a  depth  of  100  feet,  and  have  demonstrated  the  presence  of 
fine  gold  through  a  large  portion  of  the  ledge,  with  occasional  veins  of 
high-grade  ore,  while  the  character  of  tbe  ledge  and  the  frequent  occur- 
rence of  coarse  gold  in  the  gravel  deposits  situated  on  and  adjoining  it 
seem  to  xroint  to  the  existence  of  rich  pockets  in  the  deposit. 

The  same  vein-stone,  ■with  similar  adjoining  formations,  can  be  traced 
northwesterly  for  over  a  mile ;  then,  overland  by  gravel-beds  and  slides 
on  tbe  flanks  of  Spanish  Peak,  it  appears  again  i  miles  distant,  near 
Barton's  Gulch.  A  ledge  of  the  same  character  and  near  the  extension 
of  the  same  stratum  occurs  also  at  French  Ravine,  1^  miles  from  Rich 
Bar,  and  distant  5  miles  from  Burton's  Gnlch. 

Apart  from  the  interest  which  its  mineralogical  character  suggests,  it 
seems  strange  that  this  ledge  has  attracted  so  little  attention  and  re- 
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ceived  but  few  of  the  benefits  which  distant  and  inaccessible  regions 
b»ve  derived  from  capital  seeking  profitable  investment.  All  the  creeks 
and  gulches  of  both  ancient  and  recent  origin,  cutting  channels  through 
this  vein-formation,  have  been  rich  in  coarse  gold  at  and  below  the 
points  of  intersection ;  as,  for  instance,  at  Mnraford's  Hill,  Eagle  Gulch, 
Lead  Point,  Deadwood,  and  Barton's  Gulch,  as  also  Eich  Bar,  through 
French  Bavine,  appears  to  have  been  fed  from  the  same  source.  In  the 
palmy  days  of  aarlace-mining,  from  the  many  prosperous  camps  then 
«xisting  at  those  localities,  large  amounts  of  gold  went  out  to  the  chan- 
nels of  commerce,  while  at  this  day  the  mines  of  this  vicinity  yield  no 
inconsiderable  returns. 

Leaving  the  talcose  slates  near  the  Diadem  Ledge  and  continuing  bur 
course  to  the  northeast,  (along  the  line  A  B  C  on  the  map,)  we  pass  for 
1,000  feet  over  quartz-schists,  alternating  with  clay-slates,  when  we  find 
them  rather  abruptly  changing  to  a  rock  which  may  be  classed  with 
the  greenstones.  The  slates  described  may  be  called  the  first  slate 
group,  have  here  a  general  strike  of  from  north  25°  to  north  40°  west, 
and  a  dip  to  the  northeast  of  from  60°  to  70o. 

Their  lateral  extent  may  be  estimated  at  5,000  feet.  In  their  longi- 
tudinal extension  they  undergo  many  changes  in  mineral  character, 
chiefly  owing  to  the  intrusion  of  plutonic  rocks.  To  the  south  quartzites 
and  siliceous  slates  represent  most  of  the  strata  of  this  group.  Quartz- 
veins  ate  abundant,  but  with  the  exception  of  the  Diadem  ledge  have 
not  beea  proved  gold-bearing.  Peroxide  of  manganese  is  found  in  large 
quantities,  and  smaller  bodies  of  iron-ores  occur  in  some  localities. 
Native  copper,  associated  with  silicate  of  manganese,  occurs  near  Eagle 
Gulch.  The  gold  averages  950  thousandths  in  fineness,  at  one  locality, 
Taylor's  Gulch,  reaching  .970  fine.  At  one  point  only  a  small  body  of 
basalt  is  found,  (near  Ko.  11,)  protruding  through  the  edge  of  the  slate, 
and  altering  to  some  extent  the  contiguous  rock.  With  the  exceptioB 
of  the  slates  nearest  to  the  syenite,  the  strata  of  this  gronp  are  but 
slightly  metamorphosed  and  seldom  bear  crystalline  structure.  Next  ia 
the  series,  and  adjoining  the  slates  on  the  northeast,  appears  a  great 
belt  of  homogeneous  rock  nearly  5,000  feet  wide,  which  may  be  classed 
as  greenstone  or  the  diabase  of  some  authors.  This  is  light-blue,  gray 
to  grayish  green,  sometimes  dark-green  rock,  hard  and  tough ;  gener- 
ally massive;  compact,  to  faintly  crystalline,  becoming  occasionally 
porphyritie  or  amygdaloidal  in  structure.  Although  having  some  char- 
acters in  common  with  the  volcanic  rocks,  yet  from  its  position  and  gen- 
eral appearance  this  must  be  classed  with  the  metamorphic  strata.  By 
far  the  larger  portion  of  this  greenstone  has  been  decomposed  into  a 
yellow  or  greenish-yellow  rock,  easily  brokeu  with  the  pick.  This  change 
has  extended  to  a  great  depth,  so  that  it  is  only  in  and  near  the  beds  of 
deeply  eroded  streams  that  we  find  the  rock  jutting  out  in  hard  and 
unaltered  masses.  The  hills  composed  of  this  rook  consequently  are 
lower,  more  rounded,  and  less  precipitous  than  those  of  the  slate  forma- 
tion adjoining,  and  have  a  deeper,  reddish,  often  clayey  soil.  A  faint 
slaty  structure  is  occasionally  observable  toward  the  edges  of  this  belt. 
Qaartz-veins  found  here  are  generally  narrow,  short,  and  irregular,  and, 
with  few  unimportant  exceptions,  have  not  been  found  gold-bearing. 
Tet  resting  on  this  rock  we  find  many  of  the  richest  surface-deposits, 
as  the  streams  rising  in  the  syenite  or  in  the  slates  and  cutting  deep  and 
narrow  channels  through  the  latter  rocks,  here  expand  into  wider  beds, 
forming  flats  and  bars.  To  the  southeast  this  belt  is  continuous  to  the 
Middle  Fork  and  beyond  ;  also  to  the  northwest,  where  it,  like  the  strata 
parallel  with  it,  seems  contracted  laterally. 
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The  greenstone  gradually  passing  into  slate  is  succeeded  by  a  group 
of  slaty  rocks  about  3,000  feet  in  width,  consisting,  in  their  order,  of 
soft  clay-slates,  with  ohloritic  and  talcose  slates,  which  finally,  taking 
np  qaartz,  appear  as  a  narrow  belt  of  mica-schist.  These  imperceptibly 
change  to  hornblende- schists,  which  finally  give  place  to  a  narrow  belt 
of  syenitic  gneiss  at  the  junction  of  this  group  with  the  great  belt  of 
serpentine.  This  serpentine  belt,  underlying  the  Meadow  Valley  Basin, 
forms  the  largest  continuous  mass  of  metamorphic  rock  in  this  region, 
extending  its  course  southeasterly  with  uncoutracted  dimensions  beyond 
the  Middle  Fork,  and  appearing  near  the  Saw-Pit  Flats,  not  far  distant 
from  Pilot  Peak,  while  to  the  northeast,  after  crossing  the  Fast  Branch, 
it  holds  its  course  to  the  Horth  Fork  and  beyond  without  decrease  ia 
width. 

Tiie  last- mentioned  group  of  slates  is  found  at  some  points  to  the 
north,  nearly  east  of  Spanish  Peak,  partly  of  a  crystalline  appearance, 
somewhat  resembling  prologeue  granite  in  structure  aod  composition ; 
but  this  is  only  within  a  limited  area. 

If  we  continue  on  the  same  course  at  rightanglesto  the  general  direc- 
tion of  the  strata,  we  find  the  serpentine,  the  edge  of  which  is  just  met 
a  little  to  the  west  of  Meadow  Valley,  overlaid  by  great  volcanic  and 
alluvial  deposits,  nntil  beyond  Spanish  Banch  it  appears  in  the  foot-hills 
of  that  range,  where  its  eastern  edge  is  met,  thus  showing  here  a  width 
of  three  miles.  Through  its  greatest  extent  within  this  region  it  is  cov- 
ered by  the  older  deposits  of  gravel,  and  it  appears  mainly  in  and  near 
the  beds  of  Spanish  Creek,  Lower  Meadow  Valley,  and  Kock  Creek, 
where  it  generally  forms  a  massive  rock  of  a  dark  gray  to  dirty  green 
color,  separating  into  irregular  large  blocks,  occasionally  into  flat  slabs. 
When  found  on  the  slopes  of  hills  it  is  often  decomposed  into  a  yellow- 
ish gray,  often  very  tenacious  clay,  intermingled  with  blocks  of  hard 
rock,  which  on  the  surface  are  slightly  rounded,  roughly  weathered,  and 
of  a  yellow  to  dark  red  color.  The  resulting  soil  also  has  a  brick-red 
color. 

Few  opportunities  are  presented  of  observing  deep  sections  through 
this  rock,  except  as  it  ia  cut  by  the  channel  of  the  East  Branch,  where 
native  copper  has  occasionally  been  found  in  lumps  of  some  size. 
Chromic  iron  often  occurs  in  the  surface- gravel,  as  at  Green  Plat; 
platinum  in  small  grains  occurs  sparingly  in  several  localities  on  Upper 
Spanish  Creek  and  on  Silver  Creek. 

The  eastern  edge  of  the  serpentine  appears  parallel  with  the  western 
and  with  the  general  trend  of  the  strata  further  west.  Bast  of  the  ser- 
pentine, near  the  eastern  line  of  the  township,  we  again  meet  a  group 
of  slates,  mainly  thinly  laminated  clay-slates,  occupying  a  belt  nearly 
4,000  feet  wide.  These  are  again  succeeded  by  a  massive  rock  of  the 
^enstone  family,  the  extent  of  which  is  nndetermined.  This  green- 
stone appears  mostly  at  the  bottom  and  sides  of  the  gorge  cut  by  Sj 
Creek,  and  is  scarcely  traceable  at  a  higher  elevation.  Large  i 
and  ledges  of  limestone  occur  in  the  slates. 

Sext  in  order  we  meet  talcose  clay-slates,  which,  gradually  taking  up 
grains  of  quartz,  change  into  a  metamorphic  arenaceous  schist,  which  is 
found  fully  developed  in  the  hills  southwest  of  Quincy.  This  sandstone 
or  c|uartzite  schist  appears  nearly  1^  miles  wide  at  this  point,  (on  the 
line  A  B  C,)  but  to  the  north  and  south  it  narrows  gradually  by  the 
encroachment  of  the  adjoining  slates. 

The  strata  beyond  Quincy  andunderlyingAmerican  Valley  are  chiefly 
day-slates,  often  siliceous,  for  nearly  four  miles,  where  a  great  belt  of 
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trap-rock  is  met  with.  This  region  is  uot  witbin  the  scope  of  the  present 
article. 

The  slate  groups  east  of  the  serpentine  eoineide  in  their  strike  with 
the  elates  ou  the  west  thereof ;  their  dip  is  generally  to  the  northeast  at 
a  somewhat  greater  angle,  being  found  near  Quincy  at  some  points 
almost  vertical.  Occupying  a  belt  nearly  4  miles  wide,  they  are  cut 
diagonally  by  the  channel  of  Lower  Spanish  Creek,  and  except  in  its 
vicinity  are  in  great  part  covered  by  deep  gravel-beds,  as  at  Gopher, 
Badger,  and  Hungarian  Hills,  and  southerly  at  Slate  Creek  and  Clare- 
mont  Hill,  localities  to  be  described  in  the  following  pages. 

After  this  general  review  of  the  rock -formations  proi>er,  both  igneous 
and  metamorphic,  within  the  region  described,  the  vast  gravel-be4s  and 
.associated  volcanic  deposits,  so  frequent  within  the  eastern  part  of  the 
area  comprised  between  the  North  and  Middle  Forks  of  Feather  Eiver, 
will  next  claim  our  attention.  A  study  of  these,  of  the  remains  of 
ancient  and  now  obliterated  river-channels,  and  of  the  evidences  of 
extraordinary  volcanic  activity,  not  only  furnishes  testimony  of  great 
geological  changes,  but  is  intimately  connected  with  the  successful 
explorations  of  deep  mines  and  the  judicious  application  of  the  hydrau- 
lic system  of  mining,  now  chiefly  directed  to  the  deep  gravel-beds.  The 
volcanic  deposits  referred  to  in  the  sequel,  when  not  otherwise  par- 
ticularly described,  consist  of  unatratifted  deposits  of  volcanic  origin, 
composed  chiefly  of  rough  fragments  of  trap-rocks,  mostly  trachytes, 
inclosed  in  ash-gray  volcanic  sand  or  dust,  often  if  not  always  cemented 
into  a  true  agglomerate  of  varying  hardness;  carrying  occasionally  a 
few  water-worn  rocks,  and  generally  associated  with  beds  of  tufa  and 
soft  sandstones.  They  generally  form  the  surface-deposits,  filling  the 
opper  portions  of  the  ancient  river-channels,  and  even  extending  over 
former  ridges.  Although  varying  mnch  in  color,  hardness,  and  depth, 
they  present  a  striking  similarity  of  composition,  and  are  found  over  a 
vast  area  in  Middle  and  Northern  California.  They  are  frequently  but 
erroneously  called  "  lavas"  by  the  miners. 

In  examining  these  deposits  we  begin  at  the  southwest  and  proceed 
eastward,  in  the  manner  previously  adopted  while  studying  the  undei'- 
lying  strata.  With  the  exception  of  the  gravel  near  Buckeye  House, 
already  described,  with  its  basaltic  cap-rock,  but  few  and  small  patches 
«f  gravel  are  found  near  the  summit  of  the  range.  Near  the  heads  of 
Cold  Water  and  Scotchman's  Creeks  thin  beds  of  gravel  occur  in  many 
places  within  the  area  of  Gravel  Bange  indicated  on  the  map.  The 
rocks  therein  are  chiefly  composed  of  rounded  quartz-pebbles  found  in 
a  red  sandy  soil,  containing  flue  gold  through  its  mass.  This  gravel 
seems  related  to  the  deposit  irt  Buckeye.  To  the  east  of  this,  on  the 
southern  point  of  the  ridge  between  Willow  Creek  and  Little  Bear 
<3reek,  at  an  elevation  but  little  inferior  to  that  of  the  main  divide,  we 
find  at  Mount  Ararat  considerable  beds  both  of  aqueous  and  igneous 
origin,  (No.  2.)  The  lower  beds,  consisting  of  ferruginous  gravel,  often 
approaching  conglomerates  in  hardness,  are  covered  by  clays  and  tufas, 
the  whole  overlain  by  a  sheet  of  basalt  or  considerable  thickness,  extend- 
ing along  the  ridge  nearly  two  miles.  Considerable  prospecting  by  tun- 
nels has  been  done  iu  the  gravel,  but  the  diiBculty  of  extracting  the 
gold  by  washing  has  hitherto  prevented  work  on  a  more  extended  scale. 
Bear  Creek  d^osit. — It  is  iu  approaching  the  point  where  the  main 
range  divides  that  we  first  meet  deposits  of  great  depth  and  extent,  of 
whicb  those  situated  on  tbe  upper  branches  of  Bear  Creek  (No.  10) 
■cover  an  area  5  miles  long  by  2  miles  wide.  Occupying  the  top  and 
southern  slope  of  the  south  branch  of  tbe  main  range,  they  show  but 
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few  beds  of  true  river  gravel,  as  the  present  streams  cat  but  shallow 
channels  through  them.  The  largest  masses  of  free  gravel  occur  in  the 
divide  between  the  middle  branches  of  Bear  Creek  and  Big  Creek, 
(No.  9,)  immediately  under  the  steep  escarpments  of  the  edge  of  the 
syenitie  rocks.  Here,  as  everywhere  else  when  found  in  the  same  posi- 
tion, they  are  free  from  any  capping  of  volcanic  material,  and  consist  of 
gravel-beds,  with  strata  of  clay  and  sandy  clay.  The  creeks  and  gulches 
in  this  vicinity  have  furnished  good  placer-diggings.  The  water-worn 
rocks  found  here  are  of  many  varieties,  chiefly  resembling  the  rocks  in 
situ  to  the  south  of  Middle  Fork.  With  this  exception  (No.  9)  the  great 
Bear  Creek  deposit  consists  of  volcanic  material — tufas  and  agglome- 
rates— often  carrying  immense  blocks  of  trachytes  on  the  surface.  As 
but  few  explorations  have  been  made  here,  its  depth  and  probable  value  . 
cannot  be  determined.  At  No.  11  an  isolated  patch  is  seen,  containing 
some  auriferous  gravel.  Small  bodies  of  basalt  rise  to  the  surface  at 
some  points. 

A  small  body  of  gravel,  overlaid  by  Tolcanic  agglomerates,  is  found 
on  the  syenitic  ridge  between  Haskell's  and  Back's  Valleys,  (at  No.  3,) 
and  forms  apparently  the  connecting-link  between  the  beds  near  the 
Middle  Fork  (including  Mount  Ararat)  and  the  great  channel  of  the 
Spanish  Peak  Bange. 

Spanish  Peak  deposit. — The  most  elevated  of  the  ancient  channels  is 
found  in  the  Spanish  Peak  deposits,  (No.  4,)  which  mainly  consist  of 
alternating  beds  of  gravel  and  pipe-clay,  filling  the  bottom  of  a  rather 
narrow  channel,  and  covered  by  deep  beds  of  volcanic  tufas  and  agglom- 
erates. It  forms  the  eastern  comb  of  the  Spanish  Peak  Bange.  Its 
southern  portion  is  on  a  well-defined  channel,  and  all  of  it  on  svenitic 
bed-rock.  Its  general  direction  is  from  south  to  north,  then  deflecting 
to  the  northwest ;  and  it  covers  an  area  of  from  1,000  to  4,000  feet  in 
width,  by  about  four  miles  in  length.  That  the  course  of  the  ancient 
river  was  in  the  above  direction  is  evidenced  by  the  position  and  litho- 
logical  character  of  the  gravel-beds. 

But  few  explorations  have  been  made  here  and  these  were  chiefly 
confined  to  the  southern  end  of  the  deposit,  where  it  attains  a  depth  of 
150  feet,  the  mass  of  which  is  volcanic  material.  Here  a  distinct  chan- 
nel is  found,  filled  with  strata  of  clay  rich  in  the  remains  of  vegetable 
life,  chiefly  the  imprints  of  leaves.  The  gravel-beds,  which  are  but 
slightly  auriferous,  are  here  25  feet  thick,  lie  almost  horizontal,  rest 
npon  the  pipe-cfay,  and  are  overlain  by  the  tufas  and  agglomerates. 
At  a  point  close  to  Spanish  Peak  quartz-gravel  appears  at  the  surface 
over  a  limited  area,  the  rest  of  the  deposit  consisting  of  the  volcanic 
beds.  The  well-worn  rocks  in  the  gravel  isre  of  many  varieties,  partly 
hard  syenites,  but  chiefly  kinds  not  found  in  place  within  the  region  ad- 
joining, among  which  hard  jaspery  rocks  and  siliceous  conglomerates  are 
prominent,  thus  pointing  to  a  distant,  probably  southern,  origin.  A 
well-defined  rim-rock  appears  on  the  eastern  side  of  this  deposit,  de- 
scending precipitously  toward  Gold  and  Silver  Lakes,  above  which  the 
mountain  towers  in  a  precipice  400  feet  high.  These  lakelets  are  deep, 
irregular  basins,  situated  mainly  on  the  syenite;  their  waters  have  for 
many  years  been  used  for  mining  purposes,  and  form  now  the  chief  res- 
ervoirs of  the  ditches  of  the  Plumas  Mining  and  Water  Company,  which 
convey  their  waters  to  an  extensive  section  of  gravel-mines,  at  present 
chiefly  worked  at  Gopher  and  Badger  Hills,  (Nos.  15  and  16.) 

To  the  north,  smaller  bodies  belonging  to  the  same  deposit  occur  at 
Mountain  House  (No.  6)  and  Fale's  Hill,  (No.  0,)  at  which  points  good 
placer  and  hydraulic  mines  have  long  beeu  worked.    The  Fale's  Hill 
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gravel  i-^  free  from  volcanic  cappiog,  has  been  nearly  worked  oat,  and 
has  paid  well.  Small  bodies  of  black  basalt,  but  f  few  bandred  feet  itt 
extettt,  are  encountered  at  the  southern  end  of  d.  posit  No.  4,  near  tbe 
western  rim,  and  at  the  edge  of  No.  3.  On  the  lace  of  the  precipice, 
near  Gold  Lake,  several  dikes  of  trap-rock  intersect  the  syenite  nearly 
vertically.  Traces  of  copper-ores  and  gold-bearing  quartz  have  aJao 
been  found  near  this  point.  ,„  j^  .      „ 

Mumford'8  Bill  and  Scad  Point— On  the  belt  of  argillaceous  and  talcose 
slates  adjoining  the  eastern  edge  of  the  syenite,  and  on  the  ed^  ot  the 
greenstone  belt,  occur  smaller  patches  of  gravel  at  Mumford's  Hill  (No. 
81  and  Scad  Point,  {No.  7,)  the  only  remains  of  deposits  made  by  streams 
which  appear  to  have  flowed  from  the  southeast  and  U>  have  «"P*'^ 
into  the  Spanish  Peak  channel,  although  now  situated  nearly  1,000  lee. 
below  the  latter.  The  gravel  in  these  is  largely  composed  of  greenstone 
and  fragments  of  slate  and  quartz ;  on  Scad  Point,  of  rounded  bowlders 
of  trachyte  also.  The  Mumford's  Hill  deposit  crosses  and  reposes  tor 
some  distance  on  the  great  mother  ledge  of  this  vicinity,  the  Dmuem 
ledge  which  has  been  described  above  (on  page  114,)  and  the  coarsB  gold 
contained  therein  has  been  derived  in  great  part  from  that  ledge. 
Some  of  the  richest  placer-diggings  of  Plumas  County  (no«  near  y 
exhausted)  existed  in  this  immediate  vicinity,  on  Taylor's  G'.ch,  tag  e 
Gulch  and  Deadwood,  all  of  which  streams  have  cut  th-ir  channels 
through  the  gravel-deposits  last  mentioned  and  also  th--  ugh  tj>e  Dia- 
dem Ledge.  Hydraulic  mining  is  yet  carried  on  at  Mm-  .ord's  Hill  and 
Scad  Point  on  a  larger  scale  than  formerly,  and  with  tirofltable  r(wolt. 
The  deposit  at  No.  8a  belongs  to  the  Mumford's  Hill  channel;  those 
at  7a  and  7b  to  the  Scad  Point  deposit.  ^     ^  „  ,, 

Gold  Bluff  deposits.— The  gravel-beds  adjoining  northward  at  Gold 
Bluff  (No8  27  and  28)  and  between  Clear  Creek  and  Silver  Creek, 
(Nos  29  and  30,)  are  of  limited  extent,  but  were  once  continuous,  and. 
from  the  character  of  the  rocks  they  carry,  may  be  considered  as  the 
continuation  of  the  Gopher  Hill  deposits.  They  consist  of  rather  loose 
and  small  gravel  with  well-rounded  rocks  of  quartz,  slate,  and  consid- 
erable quartzite  or  metamorphie  sandstone,  the  rocks  being  nearly 
identical'  with  those  of  the  Gopher  Hill  group,  but  smaller  in  size. 
These  beds  have  been  cut  through  and  much  broken,  and  in  places 
covered  by  vast  slides  from  the  edge  of  the  syenite  to  the  west.  Glacial 
action  also  shows  itself  in  well-defined  terminal  moraines  on  Clear 
Creek,  remains  of  glaciers  which  at  a  time  not  very  remote,  descended 
from  the  mountain  towering  2,000  feet  above,  and  reached  almost  to 
the  level  of  Meadow  Valley.  .        ,     ,     , 

But  little  mining  has  been  done  in  these  deposits,  the  broken  nature 
of  the  ground  being  unfavorable  for  mining  on  a  large  scale.  Some  of 
the  gulches  paid  well  in  former  days.  The  only  place  at  present  worked 
with  profit  is  at  the  edge  of  No.  30,  at  the  head  of  Scale's  Gulch,  where 
the  edge  of  the  great  Meadow  Valley  deposit  meets  the  rim-rock  of  sei- 
pentine.  The  gold  is  here  found  partly  on  the  serpentine  bed-rock, 
partly  on  the  cement  or  conglomerate  resting  on  the  serpentine. 

Meadow  Yalley  Bosiit.— Different  in  character  as  well  as  in  extent, 
and  forming  the  most  interesting  group  of  deep  deposits,  are  the  grave!, 
conglomerate,  and  tufa  beds  of  the  Meadow  Valley  Basin,  (No.  12,)  so 
named  here  from  one  of  the  valleys  contained  therein.  These  deposits 
being  too  complicated  and  diversified  to  be  described  in  detail,  only 
their  most  prominent  characteristics  can  be  here  stated,  as  only  the  gen- 
eral outlines  of  the  group  have  been  shown  on  the  map.  Beginning  at 
the  southeast  comer  of  township  24  north,  range  8  east,  these  deposits 


,v  Google 


120    MINES   AND  MINING  WEST   OF  THE   HOUKY   MOUNTAINS. 

extend  uorthward  for  over  sis  miles  into  the  next  township,  with  an 
average  breadtb  of  i  ior«  than  two  niiies,  within  whieh  area  bed-rock  is 
not  visible  except  fo  ■  some  distance  on  upper  Spanish  Creek.  Besting 
mainly  on  the  serpentine,  they  occupy  a  basin  irregular  in  outline,  sur- 
rounded by  a  well-deftned  rim-rock  sloping  inward  from  each  side,  and 
probably  attain  their  greatest  depth  midway  between  Meadow  Valley 
and  Spanish  ranch.  To  the  east  this  rim-rock  has  been  cut  to  slight 
depth  by  Spanish  and  Meadow  Valley  Creeks,  but  the  lowest  levels  at- 
tained by  these  streams  do  not  bring  to  view  more  than  the  upper  beds 
of  the  central  basin.  The  only  sections  exposed  are  therefore  found  on 
Upper  Spanish  Creek,  and  to  the  south  on  the  upper  course  of  the  trib- 
utaries of  Meadow  Valley  Creek. 

The  formations  vary  mnch  in  character  iti  different  portions  of  the 
basin.  The  northern  half  may  be  described  as  composed  of  deep  beds 
of  ferruginous  conglomerates  of  different  degrees  of  hardness,  forming 
the  lowest  bedSjOn  which  rest  alternating  strata  of  ferruginous  clays 
and  gravels.  The  conglomerates  (agglomerates  in  part)  are  largely 
made  up  of  trap-rocks,  trachytes  and  porphyries  predominating,  which 
often  are  found  therein  in  large  blocks,  rounded  hut  not  very  smoothly 
worn.  Ko  stratification  is  visible  in  the  beds  exposed,  and  but  little  of 
the  quarts,  slate  or  other  materials  forming  the  surface-deposits.  The 
cementing  material  is  chiefly  oxide  of  iron,  derived  from  the  decompo- 
sition of  pyrites,  which  is  found  in  abundance  at  some  depth ;  near  the 
eerpentine,  lime  occasionally  forms  the  cementing  material.  As  far  as 
explored,  the  above  conglomerate  rests  on  the  bed-rock,  and  are  not  au- 
riferous, practically  speaking,  as  no  gravel-depoaits  have  been  found  in 
or  under  them.  The  recent  channels  of  the  stieams  which  have  eroded 
these  beds  are  generally  gold-hearing,  and  some  have  furnished  rich 
diggings,  as  at  Mountain  House,  Middle  Spanish  Creek,  and  Silver 
Creek,  where  the  gold  is  found  deposited  immediately  on  the  conglom- 
erates. Shallow  beds  of  gravel  occur  at  many  points  on  the  elevated 
edges  of  the  basin,  seemingly  derived  from  the  recent  streams  emptying 
into  it,  and  these  beds  are  generally-gold  bearing,  the  surface-gravel 
proving  most  productive. 

Near  the  center  of  the  basin,  between  Spanish  and  Meadow  Valley 
Creeks,  a  large  area  of  level  ground,  called  Grub  Flats,  fully  1,500  acres 
in  extent,  contains  on  its  surface  shallow  gravel-beds  seldom  exceeding 
six  feet  in  depth,  and  all  more  or  less  gold-bearing.  Want  of  proper 
grade  to  carry  off  the  tailings  has  alone  prevented  the  extensive  work- 
ing of  these  deposits,  which  here  rest  on  the  above-mentioned  conglom- 
erates, on  barren  pebbly  gravel,  or  on  thin  beds  of  red  clay. 

On  the  flats  near  Meadow  Valley  the  surface-gravel  rests  on  tufa-beds 
of  undoubted  volcanic  origin,  being  of  an  ashy-gray  color  and  contain- 
ing much  pumice.  These  characteristics  generally  pertain  to  the  depos- 
its of  that  part  of  the  basin,  south  of  Meadow  Valley  Creek,  where 
chey  are  mainly  made  up  of  finely-divided  material,  contrasting  greatly, 
both  in  color  and  structure,  with  the  coarse  fragments  of  trap-rocks 
composing  the  bulk  of  the  deposits  of  the  northern  portion.  With  the 
exception  of  a.  few  points  to  the  south  of  Meadow  Valley,  but  little 
mining  has  been  carried  on  in  this  part  of  the  basin.  The  general  fea- 
tures of  the  northern  basin  distinguish  the  beds  near  Mountain  House, 
but  in  this  neigliborliood  the  older  cement  formation  (conglomerates  in 
miner's  parlance)  is  often  overlain  by  more  recent  gravel-beds,  which 
may  be  referred  to  the  gravels  of  the  Waponaeh  group,  to  be  liereafter 
described.  At  two  points,  (a  and  h,)  at  Bear  Hill  and  below  Mountain 
House,  occur,  al>out  two  miles  apart,  deep  beds  of  sandy  gravel  com- 
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posed  almost  entirely  of  well-worn  pebbles  and  small  rocka  of  white 
and  grayish-blae  quartz,  which  have  been  mined  with  profit.  No  other 
beds  of  similar  gravel  exist  anywhere  in  this  region,  the  nearest  dtipos- 
its  of  the  same  materials  being  found  20  miles  distant,  in  southeastern 
Plumas  County,  near  La  Porte  and  Gibsonville, 

The  extreme  northwestern  arm  of  the  basin  approaches  at  Mountain 
House  within  a  few  hundred  feet  of  an  older  deposit  of  volcanic  beds 

gfo.  5)  occupying  the  flat  top  of  the  dividing  ridge  between  Spanish 
reek  and  the  East  Branch,  and  which,  as  before  mentioned,  is  to  be 
classed  with  the  Spanish  Peak  deposits. 

The  highest  gravel-beds  of  the  Meadow  Valley  Basin  occur  on  its  rim 
at  Mountain  House,  at  an  altitude  of  fully  600  feet  above  the  surface  of 
the  deposit  at  its  center,  where  it  may  be  assumed  to  attain  a  depth  of 
150  feet.  This  fact  seems  to  point  out  the  great  erosion  which  has 
taken  place  since  the  first  formation  of  this  deposit.  A  distinguishing 
feature  of  this  basin  is  the  presence  of  fine  gold  in  the  surface- gravels, 
especially  in  the  thinner  gravel-beds  situated  on  the  interior  slopes  of 
its  rim-rock.  The  streams  which  now  course  through  it  have  for  ages 
been  concentrating  and  reducing  the  lighter  and  less  cohesive  surface- 
beds,  ft  fact  which  is  attested  by  the  abundance  of  heavy  magnetic  iron- 
sand  and  pebbles  of  iron-stone  and  other  heavy  rocks  found  at  the 
surface. 

The  evidence  of  geology  and  present  topography  points  to  the  prob- 
ability that  the  Meadow  Valley  Basin  contains  a  lacustrine  deposit, 
principally  made  by  a  large  stream  entering  the  basin  from  the  north- 
west, and  having  its  outlet  at  some  point  to  the  southwest,  near  Upper 
Eock  Creek  or  Slate  Creek. 

With  the  exception  of  a  few  shafts  sunk  near  Grub  Flat,  and  said  to 
have  reached  the  bed-rock  at  a  depth  of  100  feet,  no  deep  explorations 
have  been  made  in  the  center  of  the  basin.  Fragments  of  petrified 
woods,  but  as  yet  no  other  fossils,  have  been  found. 

Excepting  the  claims  of  the  Golden  Enterprise,  lately  opened  near 
Spanish  liaDch,  no  mining  operation  of  magnitude  is  at  present  carried 
on  within  all  this  area.  Eicb  placer-diggings  existed  tbr  many  years 
on  Upper  Spanish  Creek  and  its  tributaries,  particularly  between  Silver 
Creek  and  Mountain  House;  but  these  are  now  almost  exhausted.  The 
more  accessible  flats  promise  the  miner  a  fair  profit,  if  properly  opened 
and  worked  with  the  assistance  of  moderate  capital. 

The  Slate  Creek  deposits,  (So.  13,)  although  separated  by  the  chaDoel 
of  Rock  Creek  from  the  main  body  of  the  Meadow  Valley  Basin,  corre- 
spond so  closely  in  strncture  and  mineral  characters  with  the  latter  that 
they  need  not  here  be  separately  described. 

Gopher  Mill  group. — Subordinate  in  magnitude,  but  at  present  far 
surpassing  the  above-described  deposits  in  economic  value,  are  the  ad- 
joining deposits  in  the  east — the  Gopher  Hill  group  of  gravel-beds,  (Nos. 
14, 15, 16,  17,)  found  chiefly  on  the  hills  to  the  north  of  Spanish  Creek, 
which  here  enters  a  deep  gorge.  The  gravel  occurs  at  varying  heights 
above  the  present  stream,  being  300  feet  above  it  at  the  eastern  section 
at  Railroad  Hill,  (No.  17,)  and  but  a  few  feet  above  it  near  the  western 
end  at  Waponseh  Creek. 

These  beds  consist  mainly  of  rather  loose  gravel,  free  from  any  cover- 
ing of  volcanic  material,  that  attain  an  average  depth  of  100  feet,  and 
are  covered  by  a  stratum  of  pipe-clay  in  their  higher  portions,  as  at 
Badger  Hill,  (No.  16.)  The  rocks  they  contain,  generally  smoothly 
■worn,  but  not  fully  rounded,  are  like  the  bed-rock  immediately  under- 
lying, such  as  slate  and  greenstone,  and  that  to  the  eastward,  in  which 
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fragments  of  the  hard  saiKlstone  schist  of  the  Quiocy  belt  are  partica- 
lariy  abundant.  Well-worn  quartz  bowlders  are  also  nuinerons.  Fine 
gold  is  found  throughout  tbe  gravel,  with  coarse  gold  in  the  bed-rock. 
Some  pHtina  is  obtained  with  tbe  gold — the  most  at  Itallroad  Hill. 

The  esteroal  character  of  this  deposit  ia  that  of  a  broad  ohannel 
averaging  near  2,000  feet  in  width,  with  a  well-defined  rim-rock  on  the 
northern  side,  tbe  soothern  rim  being  cut  o£f  by  SEtatiisb  Creek.  Its 
general  course  is  from  east-southeast  to  west-northwest,  and  its  situation 
is  extremely  favorable  for  successful  working,  there  being  abundant  dis- 
cbarge for  tailings,  and  no  cemented  strata  to  obstruct  the  washing  down 
of  the  gravel-banks.  The  deposit  is  cut,  by  Waponseh  Creek  and  some 
gnlches,  nearly  at  right  angles  to  its  direction. 

For  more  than  20  years  highly  remunerative  mining  operations  have 
been  carried  on  in  deposit,  ehiefly  by  the  hydraulic  system.  Of  late 
all  the  modem  appliances  have  come  into  use,  mainly  in  the  claims  of 
the  Plumas  Mining  and  Water  Company,  ofierating  in  Gopher  Hill. 
These  mines  derive  their  water-supply  by  means  of  a  ditch  from  Upper 
Spanish  Creek,  and,  as  already  remarked,  from  the  lakes  in  the  Spanish 
Peak  Bauge.  They  have  already  added  mnch  to  the  gold-production  of 
the  counti^,  and  bid  fair  to  attain  still  greater  importance  in  the  near 
future.  The  whole  of  this  deposit  is  claimed,  and  worked  at  several 
points. 

Opposite  the  most  eastern  body  of  this  group,  at  Hungarian  Hill, 
(Ho.  18,)  on  the  south  side  of  Spanish  Creek,  is  a  deposit  generally  con- 
sidered as  belonging  to  the  Gopher  Hill  group,  although  its  general 
features  are  somewhat  different.  Its  practical  importance  has  been  but 
little  inferior  to  that  of  the  above  gravel-beds.  Situated  on  the  southern 
slope  of  a  ridge  parallel  with  Spanish  Creek,  and  on  a  broad  point  of 
ihe  main  ridge,  extending  southeast  to  Claremont  Hill,  its  most  impor- 
tant, beds  consist  of  red  clayey  loam,  with  gravel  sparsely  intermixed, 
tbe  most  gold  being  found  on  tbe  bed-rock.  Further  to  the  south,  the 
gravel  becomes  deeper,  and  approximates  more  to  that  of  Gopher  Hill, 
attaining  here  a  depth  of  150  feef,  and  in  parts  overlying  the  conglom- 
erates of  Slate  Creek. 

The  ground  hitherto  worked  in  this  deposit,  which  yielded  rich  returns 
during  tbe  last  eight  years,  was  situated  on  its  northern  edge  near  the 
bead  of  Qunganan  Gulch,  and  disconnected  from  the  main  body  of  deep 
gravel.  The  depth  of  the  old  workings  seldom  exceeded  40  feet,  and 
offered  every  facility  for  rapid  washing.  At  present,  the  Hungarian 
Hill  Mining  Company,  working  on  an  extensive  scale,  has  given  most 
attention  to  the  deep  gravel  further  south,  with  fair  ]>rospects  of  ulti- 
mate success.  The  supply  of  water  for  the  higher  portion  of  the  gravel- 
beds  is  derived  from  Mill  Creek,  and,  being  taken  at  great  altitude,  is 
not  permanent. 

Waponseh  group. — Adjoining  the  Gopher  Hill  group  on  the  nortli,  buc 
separated  from  it  by  a  narrow  belt  of  bed-rock,  is  another  gravel-deposit, 
out  near  its  center  by  Waponseh  Creek,  a  tributary  of  Spanish  Creek, 
which,  eroding  it  to  considerable  depth,  does  not  expose  the  underlying 
bed-rock  in  its  deepest  or  central  portion.  Its  general  direction  is  from 
southeast  to  northwest,  and  it  reaches  its  greatest  altitude  at  the  ex- 
tremities, chiefly  on  the  northwest,  where  it  is  capped  by  volcanic  beds 
and  extends  to  the  top  of  the  main  divide,  within  two  miles  of  the  East 
Branch.  Its  upper  beds  are  elevated  fully  600  feet  above  its  central 
portion.  The  general  appearance  of  the  gravel  is  similar  to  that  of  the 
Gopher  Hill  group,  being  red  in  color,  but  not  so  loose  and  sandy,  and 
showing  more  trachyte,  diorite,  ai(d  porphyry  among  its  rocks. 
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These  deposits,  (Nos.  19  and  20,)  which  may  be  designated  as  the 
Waponseh  group,  have  been  but  slightly  explored  in  their  southern  part. 
Some  profitable  workings  are  found  in  and  near  the  bed  of  Waponseh 
Creek.  Further  north,  where  cut  by  some  gulches  flowing  southward, 
as  at  Pine-Leaf  Bavine,  rich  placer-diggings  have  been  worked,  and 
operations,  by  tnnneling  iu  the  edge  of  the  main  deposit,  give  promise 
of  fair  returns.  The  main  channel  of  this  deposit  has  not  yet  been 
found.  The  gold  is  chiefly  confined  to  the  gravel  nearest  to  the  bed- 
rock. 

To  the  northeast  of  this  group,  two  basins  among  the  hills,  as  Snake 
Lake  and  Smith's  Lake,  show  recent  alluvial  deposits  on  the  site  of 
former  lakes,  where  but  small  ponds  now  remain.  The  level  surface  of 
the  former,  about  200  acres  iu  extent,  consists  of  pure  vegetable  mold 
to  some  depth,  resting  on  sandy  clays  and  beds  of  loose  gravel.  This 
region  is  underlain  by  the  metamorphic  sandstones,  and  shows  many 
outcroppings  of  quartz-veins. 

Still  further  to  the  northeast  is  Butterfly  Valley,  beyond  which  an 
extensive  gravel-deposit,  but  slightly  projected,  is  encountered.  Its 
mineral  characters  resemble  those  of  the  Waponseh  group,  but  not  being 
familiar  to  the  writer,  it  is  only  indicated  on  the  map  in  its  general  out- 
line. 

Equidistant  between  this  and  Quincy,  extensive  gravel-beds  occur  at 
Newtown  and  Elizabethtowu.  At  the  latter  plaoe,  rich  placer  mines  for- 
merly existed  in  many  of  the  gnlches,  and  several  tunnel-olaims  in  the 
gravel-hills  gave  excellent  profits.  But  little  mining  is  done  here  at 
present,  chiefly  on  account  of  the  scarcity  of  water.  A  branch  of  the 
Plumas  water-ditch  reaches  this  region,  but  its  water-supply  is  now 
utilized  at  the  mines  of  the  Gopher  Hill  group.  Whenever  abundance 
of  cheap  water  can  be  had,  these  mines  will  uudoubt«dly  yield  rich 
returns. 

Alluvium  of  American  Valley. — While  noting  the  older  gravel-deposits, 
it  may  be  instructive  to  mention  an  instance  of  a  recent  formation,  or 
one  which  is  yet  in  progress  on  a  large  scale,  as  evidenced  by  the  allu- 
vial deposits  in  American  Valley,  an  outline  of  which  is  given  on  the 
map.  Nearly  two  miles  west  of  Quincy,  Spanish  Creek  enters  the  val- 
ley, which  is  at  that  point  narrow,  but  gradually  expands  eastward,  its 
greatest  width  being  nearly  a  mile  and  a  half.  Two  arms  of  the  valley 
foUow  the  lower  courses  of  Mill  Creek  and  Spring  Garden  Creek.  The 
level  lauds  of  the  valley  comprise  fully  4,500  acres,  all  of  which  are  occu- 
pied by  recent  gravel-beds  of  slight  cohesion,  the  surface  being  gener- 
ally a  sandy  or  gravelly  loam.  As  no  explorations  by  deep  shafts  have 
been  made,  their  depth  is  unknown ;  but  from  the  general  contour  of 
the  surrounding  hills,  it  must  be  fully  100  feet  in  the  central  part  of  the 
valley.  The  valley  appears  to  have  been  formed  by  the  general  and 
gradual  subsidence  of  the  contignous  country,  and  to  have  been  gradu- 
ally tilling  with  gravel,  light  sand,  and  sediments  from  the  large  creeks 
debouching  into  it,  even  before  the  miniugoperations  on  Spanish  Creek 
added  vast  accumulations  of  tailings.  The  flat  near  Lower  Mill  Creek 
contains  the  heaviest  gravel-beds,  derived  from  the  debris  of  the  Clare- 
mont  Hill  deposits,  and  needs  only  to  be  uplifted  and  broken  to  resem- 
ble many  older  gravel-beds.  No  mining  is  done  in  the  level  lands  of 
the  valley,  and  but  little  in  the  hills  surrounding  it. 

Glaremont  Hill  deposit. — Nearly  four  miles  south  of  Quincy,  and  tow- 
ering above  the  valley  fully  2,500  feet,  is  seen  the  summit  of  Claremont 
Hill,  a  broad,  dome-shaped  crest,  rising  to  an  elevation  nearly  equal  to- 
that  of  Spanish  Creek,  and  forming  the  highest  point  of  the  dividing 
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ridge  between  Middle  Fork  and  the  branches  of  Spanish  Creek.  A  low 
gap  to  the  west  separates  it  from  the  Bear  Creek  deposits,  and  another 
still  lower  forms  a  depression  eastward  near  Willow  Banch.  On  the 
highest  part  of  the  mountain,  chiefly  on  it^  southern  and  western  slope, 
occurs  a  vast  deposit  (No.  23)  of  volcanic  beds  overlying  gravel,  which 
appears  in  some  places  where  the  rim-rock  is  broken  by  slides,  as  at  the 
head  of  some  of  the  ravines  descending  to  Middle  Fork.  The  explora- 
tions which  for  a  series  of  years  have  been  made  here  have  not  reached 
the  center  of  the  ancient  channel,  but  have  demonstrated  the  presence 
of  gold-bearing  gravel  on  the  interior  slopes  of  the  southern  rim,  here 
overlain  by  heavy  beds  of  pipe-clay  and  sandy  clay.  The  gravel  is 
largely  composed  of  CLuartz-bowlders,  and  resembles  in  some  degree 
that  found  in  the  adjoining  Willow  Ganch  deposit,  which  probably  at 
one  time  was  connected  with  it. 

Although  the  mythical  "  Blue  Lead  "  is  supposed  to  run  through  this 
mountain,  and  a  strong  probability  exists  that  this  channel  forms  a  coe- 
tinnation  of  the  Washington  Hill  deposits  at  Saw-Pit  Flats,  noted  for 
their  richness,  yet  all  the  prospecting  hitherto  done  here  has  been  the 
result  of  the  unaided  efforts  of  a  few  men  without  means,  who  are  un- 
equal to  the  task,  while  the  communities  who  would  reap  the  most  bene- 
fits from  discoveries  made  here  do  not  show  their  faith  by  works. 

As  but  few  surveys  have  yet  been  made  of  the  Claremont  Hill  deposit, 
it  is  indicated  on  the  map  only  in  an  approximate  outline,  which  is  the 
case,  likewise,  with  the  gravel-beds  adjoining  it  on  the  east. 

On  the  northern  side  of  Claremont  Hill,  where  it  slopes  abruptly  to 
American  Valley,  rise  the  branches  of  Mill  Creek,  on  which  stream 
placer  diggings  have  been  worked  for  some  years.  The  branches  of 
Eock  Creek,  on  the  western  slope,  have  not  been  thoroughly  explored, 
but  have  furnished  paying  surface-mines  at  some  points.  In  fact  the 
whole  region  from  Claremont  Hill  westward  to  the  main  branch  of  Bear 
Creek,  a  distance  of  ten  miles,  covered  in  most  of  its  extent  with  vol- 
canic and  gravel  beds,  remains  to  this  day  terra  incognita  to  all  but  the 
hunter  and  an  occasional  prospector. 

Willow  Greek  deposits. — The  Willow  Creek  deposits,  next  to  the  east- 
ward, extend  from  a  point  on  the  Middle  Fork  opposite  Nelson  Point 
northwardly  for  three  miles,  while  a  branch  reaches  still  further  toward 
Spring  Garden  Creek,  Willow  Creek  exposes  to  view  the  gravel-beds 
of  the  southern  portion,  which  here  coosistof  redandgmy  Arm  gravels, 
chiefly  made  up  of  large  and  small  smoothly-worn  bowlders  of  white  and 
bluish-white  quartz.  The  extreme  southern  point  of  the  deposit  has 
been  worked  successfully  near  the  river  opposite  Uelsou  Point,  and  also 
along  Willow  Creek  and  its  gulches,  where  good  placer-mines  yet  exist. 
It  is  ouly  lately  that  attention  has  been  turned  to  the  deeper  beds,  whicfi 
remain  almost  unexplored.  The  northern  part  of  this  deposit  is  formed 
by  deep  beds  of  tufas  and  conglomerates,  as  seen  along  Thompson's 
Creek,  where  appears  also  the  heaviest  bed  of  basalt  in  this  region,  fill- 
ing for  some  distance  the  bed  of  the  creek  and  spreading  over  the  ad- 
joining hill-sides.  The  basalt  is  nearly  black,  generally  quite  hard  and 
compact,  of  a  globular,  occasionally  of  a  columnar,  structure.  Its  extent 
to  the  northeast  is  not  ascertained,  A  mining  company  is  at  present 
sinking  a  shaft  through  the  basalt,  in  the  hope  of  finding  a  gravel-chan- 
nel beneath. 

On  the  south  bank  of  the  Middle  Fork  and  close  to  the  water's  edge, 
a  rich  gravel-deposit,  discovered  in  1874,  is  now  worked  with  excellent 
results.    This,  although  referred  by  some  to  the  ancient  gravel-beds,  is 
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probably  of  comparativeW  recent  origip,  and  a  former  chanBol  of  Middle 
Fork. 

Saw-Pit  Flat  d^osit. — It  would  be  lieyond  the  scope  of  this  description 
to  enter  into  a  description  of  the  vast  gravel-deposits  south  of  the  Mid- 
dle Fork  and  to  the  east  and  south  of  Pilot  Peak,  a  region  which  for 
years  has  been  famous  for  its  deep  gravel- mines,  worked  both  by  drifb- 
ing  and  by  the  hydraulic  process,  and  second  to  none  in  the  State  io  the 
amount  of  gold  it  has  produced.  It  only  remains  to  notice  briefly  the 
gravel-beds  of  Washington  and  Richmond  Hills,  near  Saw-Pit  Flat, 
which  for  years  have  been  the  scenes  of  extensive  tunnel-mining. 

The  Washington  Hill  deposits  occupy  the  divide  between  the  Middle 
Fork  and  Onion  Valley  Creek,  at  an  elevation  of  nearly  6,000  feet,  and 
fill  an  ancient  river-channel  of  varying  width,  seldom  exceeding  500  or 
600  feet.  In  the  bottom  gravel  occur  enormous  water- worn  bowlders  of 
white  and  bluish-white  quartz,  the  finer  sand  and  gravel  between  them 
being  chiefly  derived  from  the  wearing  down  of  the  quartz.  This  gravel 
averages  but  8  to  10  feet  in  depth  and  is  generally  highly  auriferous. 
Beds  of  clay  and  soft  sandstones  overlie  the  bottom  gravel,  with  occa- 
sional beds  of  lighter  gravel  on  the  rim-rock.  Over  alt  this  rest  heavy 
beds  of  tufas  and  agglomerates  filled  with  fragments  of  trachyte  and  ba- 
salt, having  a  depth  at  the  center  of  the  ridge  of  300  feet,  and  a  width 
across  the  channel  of  from  ii,000  to  3,000  feet. 

Isolated  knobs  and  masses  of  basalt  appear  along  the  southern  edge 
of  the  volcanic  beds,  and  at  one  point  near  Burg  Oreek  iorm  lines 
of  regular  terraces.  Basaltic  masses  are  also  seen  at  many  points  on 
the  hill-sid^  south  of  Onion  Creek, 

The  Washington  Hill  beds  extend  eastward  to  Onion  Valley,  where 
traces  are  found  of  recent  glacial  action.  Active  operations  are  here  in 
progress  to  reach  the  eastern  end  of  the  ancient  channel.  In  the  cen- 
tral portion,  most  of  the  channel  has  been  worked  out  by  drifting,  the  . 
Monitor  claims  being  the  only  ones  now  actively  worked  on  the  channel 
west  of  its  center.  A  large  part  yet  remains  of  the  western  extremity 
of  the  deposit,  which  was  formerly  worked  at  a  few  points. 

The  eastern  edge  of  the  great  serpentine  beds  underlies  the  western 
end  of  this  deposit.  Hornblende  rock,  talcose  slates,  and  clay  slates  are 
found  aoder  the  largest  portion. 

The  Richmond  Hill  deposit,  although  separated  from  the  above  by  a 
narrow  belt  of  high  bed-rock  and  free  from  the  capping  of  volcanic  beds, 
is  identical  with  it  in  mineral  characters,  and  was  probably  formed  on  a 
branch  of  the  main  stream.  It  is  of  limited  extent  as  compared  with 
Washington  Hill.  Daring  late  years  hydraulic  mining  has  been  carried 
on  in  the  outer  edges  of  the  old  drift-diggings,  and  with  profitable  re- 
sults, much  gold  in  extremely  fine  division  being  found  ia  the  upper 
beds  of  light  sandy  gravel. 

It  will  remain  for  future  extended  explorations  and  surveys  to  acen- 
rately  map  out  and  trace  the  connection  between  the  above-described 
deposits.  The  aim  of  this  descriptiou  is  chiefly  to  present  a  general 
view  of  the  vast  ancient  gravel-beds,  yet  scarcely  touched,  in  which 
Plumas  County  abounds,  and  to  contribute  in  some  degree  to  the  ex- 
planation of  tbeir  probable  origin  and  of  the  causes  which  have  pro- 
duced the  changes  m  the  rock-strata  underlying  them. 

Without  discussing  the  relative  merits  of  the  many  theories  advocated 
by  different  investigators  regarding  the  formation  of  the  ancient  gravel- 
beds,  the  writer  is  induced  by  extended  observations  in  this  region  dur- 
ing a  period  of  twenty  years  to  express  his  conviction  that  all  the  phe- 
nomena of  the  old  gravel-beds  may  be  referred  to  the  erosive  power  of 
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large  and  rapid  streams,  acting  in  a  manner  analogons  to  that  now  ob- 
served oil  this  coast  and  continent.  Ifsufficienttime  be  given,  changes 
in  the  climate  from  a  dry  to  an  extremely  bamid  atmosphere,  from  a 
high  to  a  low  temperature,  would  create  the  forces  necessary  to  exca- 
vate the  old  channels  and  to  transport  the  materials  found  therein. 
Under  such  conditions,  nearly  all  the  ancient  gravels  in  the  Sierra  must 
be  considered  as  of  fluviatile  and  lacustrine  origin.  In  the  region  de- 
scribed, no  gravel-beds  of  maritime  origin  have  yet  been  observed. 
Glacial  action  has  here  played  a  subordinate  part  in  bringing  about  the 
great  changes  of  the  surface  since  the  deposition  of  the  older  gravel- 
beds. 

It  must  be  admitted  that  a  period  of  extraordinary  volcanic  ac- 
tivity must  have  prevailed  within  the  region  of  the  Sierra  Nevada 
subsequent  to  the  formation  of  the  most  ancient  gravel-deposits  and 
while  some  of  the  later  beds  were  in  process  of  formation.  In  all  prob- 
ability this  period  was  cot«mporaneoas  with  the  great  changes  in  rel- 
ative level  wrought  in  the  underlying  root-strata,  evidences  of  which 
are  abundaiit  withiu  the  region  described,  especially  in  the  Spanish 
Peak  Bauge,  where  a  study  of  the  great  syenitic  mass  will  show  its  up- 
heaval along  its  eastern  edge,  the  adjoining  strata  being  bent,  folded, 
contorted,  altered  iu  mineral  characters,  aud  changed  iu  both  dip  and 
strike  near  the  line  of  junction,  and  often  for  a  distance  of  two  miles 
from  that  line.  On  a  closer  inspection,  other  well-marked  lines  of  vol- 
canic activity  will  probably  be  found.  The  mountain-range  between 
American  and  Indian  Valleys,  the  foot-hills  of  which  rise  four  miles  east 
of  Quinoy  (near  Bed  Hill)  and  the  general  direction  of  which  is  parallel 
with  the  strata  above  described,  appears  to  bfl  on  the  next  line  of  up- 
heaval. This  range  is  composed  almost  exclusively  oftrap-rocks,  such 
as  diorite,  dolerite,  and  basaltic  porphyries.  Mount  Hough  forms  one 
of  its  culminating  points. 

A  comparatively  small  portion  only  of  the  volcanic  fragmentary  ma- 
terials, such  as  tufas  and  agglomerates,  which  cover  most  of  the  aucient 
gravel-beds,  has  been  subjected  to  the  action  of  running  water,  and 
where  such  action  has  occurred  it  has  been  but  in  slight  degree.  Although 
some  of  the  volcanic  beds  are  mingled  with  a  few  water-worn  pebbles 
and  rocks,  there  is  generally  a  total  absence  of  these ;  and  the  large 
masses  and  smaller  fragments  of  trap-rocks  scattered  through  these 
beds,  with  an  almost  total  absence  of  stratification,  are  irregular  in  shape 
and  but  seldom  water-worn.  When  they  are  round,  they  generally  owe 
this  shape  to  the  globular  structure  of  the  rock  from  which  they  are  de- 
rived. 

Most  of  the  volcanic  beds  must,  therefore,  be  considered  as  emanating 
from  the  direct  action  of  eruptive  forces,  being  accumulations  of  ejected 
matter  on  the  sides  and  slopes  of  active  craters  and  in  their  vicinity. 
That  such  forces  may  act  from  one  center  and  extend  over  a  large  area 
is  evidenced  within  historical  times  by  eruptions  of  active  volcanoes 
ou  this  continent,  as  in  Central  America;  and  also  in  Europe,  as  par- 
ticularly shown  by  the  recent  eruptions  in  Iceland,  when  the  lighter 
volcanic  ashes  were  carried  as  far  southeast  as  the  eastern  coast  of 
Sweden,  distant  over  800  miles. 

The  nearest  center  of  extensive  volcanic  activity  within  Plumas 
County  is  found  in  the  region  surrounding  Lassen's  Peak,  at  a  distance 
of  30  miles  north-northeast  from  Quincy,  where  many  traces  of  quite 
recent  volcanic  action  may  be  observed.  From  here  emanate  several 
distinct  flows  of  basaltic  lava.  Another  extensive  range  of  trap-rock, 
chiefly  trachyte,  occurs  east  of  Indian  Valley,  about  12  miles  from 
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Quiney.  From  tbese  centers  all  tbe  material  for  the  volcanic  beds 
TritLiu  tLe  county  may  Iiave  been  derived,  without  accepting  the  theory 
of  a  continnous  slieet  of  volcanic  deposits  aud  lava-beds  from  the  sum- 
mit of  the  Sierras  to  the  foot-hills  of  the  Sacramento  Valley.  In  con- 
tradiction of  the  latter  theory,  actual  observation  of  the  volcanic  beds 
in  their  relation  to  the  basaltic  masses  occnrring  at  so  many  points 
within  the  region  above  described,  (but  few  of  which  are  shown  on  the 
map,)  forces  the  conviction  that  independent  volcanic  action  took  place 
at  many  distinct  points  distant  from  the  great  apparent  centers  of 
activity.  Most  of  the  smaller  bodies  of  basalt  are  not  parts  of  a  great 
general  outflow  of  melted  matter,  but  the  results  of  direct  eruptions  at 
such  points,  as  is  evidenced  upon  closer  examination  by  the  protrusion 
of  the  basalt  through  the  underlying  bed-rock,  which  is  always  greatly 
altered  for  some  distance  around  such  points.  This  is  notably  shown  in 
some  of  the  tnnnels  at  Washington  Hill  and  at  other  localities  within 
the  observation  of  the  writer. 

Distinot  auriferous  zones. — Although  gold  may  be  found  in  nearly 
every  portion  of  the  region  reviewed,  yet  certain  zones  may  be  traced 
as  eminently  auriferous,  while  others  adjoining  them  are  comparatively 
barren.  Little  gold,  except  what  has  been  derived  from  the  overlying 
gravel,  is  found  in  the  beds  of  the  streams  coursing  through  the  great 
syenitic  mass  of  the  Spanish  Peak  Bange,aDd  no  ledge  of  gold-bearing 
quartz  has  yet  been  discovered  in  that  mass.  The  most  productive 
zone  is  within  the  group  of  slates  situated  between  the  syenite  and  the 
belt  of  greenstone,  particnlarly  in  the  talcose  slates.  This  condition 
holds  good  in  the  southwest  at  or  near  the  junction  of  the  slates  with 
syenite,  granite,  and  serpentine. 

Gold  occurs  sparingly  in  the  recent  alluvium  originating  in  the  green- 
stone belt,  or  in  situ  in  this  rock.  The  next  slate  group  adjoining  the 
serpentine  shows  but  few  original  gold-deposits  of  any  kind. 

Within  the  great  serpentine  belt  no  gold  is  known  occurring  in 
place,  and  but  little  in  altnvial  beds  that  cannot  be  traced  to  the  older 
gravel-deposits  situated  upon  it.  This  rock  has  nudoubtedly  furnished 
the  platina  fonnd  in  the  vicinity.  The  slate  group  east  of  the  serpen- 
tine appears  to  be  aariferous  to  some  extent,  particularly  near  the  edge 
of  the  sandstone-schist,  which  latter  gives  evidence  of  having  orig- 
inated many  anriferous  deposits.  This  contains  a  number  of  gold-bear- 
ing veins  aud  ledges  lately  discovered  and  promising  well  for  the  future, 
which  would  entitle  this  zone  to  be  ranked  next  in  importance  to  the 
first-mentioned  group  of  slates. 

As  yet  but  few  data  are  known  from  which  to  determine  the  relative 
age  of  the  deep  gravel  and  volcanic  beds.  At  present  the  following 
classification  may  be  attempted,  beginning  with  the  oldest  deposits: 
Spanish  Peak,  Bear  Creek,  and  Olaremont  Hill  groups,  Saw-Pit  Flat 
and  Willow  Creek  deposits,  lower  beds  of  the  Meadow  Valley  Basin, 
Waponseh  group.  Gopher  Hill  deposits,  and  the  upper  beds  of  Meadow 
Valley  Basin,  as  most  recent. 

Some  vegetable- fossil  remains  from  the  Spanish  Peak  deposit  were 
submitted  for  examination  to  the  late  geographical  survey,  but  were  not 
reported  upon.  The  forms  there  found  are  closely  allied,  if  not  identi- 
cal, with  the  now  existing  types  of  plant-life. 

It  is  to  be  hoped  that  a  thorongh  explanation  and  geological  survey 
of  this  and  adjoining  counties  may  take  place  within  the  life-time  of  the 
present  generation,  a  work  that  cannot  fail  to  develop  facts  of  practical 
value  for  the  miner,  open  a  rich  field  for  the  student  of  geology,  and  fur- 
nish important  deductions  to  the  man  of  science.    In  the  mean  lime, 
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these  contribations  are  submitted  by  Mr.  Edman,  who,  slightly  altering 
the  poet's  Bentimeats,  believes  that  "  they  serve  best  who  do  not  Btaad 
and  wait." 

Quartx-mining. — The  following  data  concerning  the  Flnmas  Eureka 
Mine,  in  Jamison  district,  are  ftirnished  by  Mr.  W.  L.  Oliver.  Humber 
of  ininera,  175j  wages,  $3  per  day ;  cost  of  mining,  $5.35  per  ton  ex- 
tracted ;  of  milling,  $1.25  :  nnmber  of  tons  extracted  and  worked  in 
1875,  28,777 ;  average  yield,  $13 :  total  bullion-product,  $381,317 ;  per- 
centage of  sulphurets,  1.25.  The  company's  steam  and  water  power 
mill  has  iO  stamps  of  750  pounds,  falling  10  inches  80  times  per 
minate;  2  pans,  22  concentrators;  capacity,  2.25  tons  per  stamp  per 
twenty-four  hours,  (or  1.48  tons  per  horsepower,  guaranteed  by  the  fall 
of  stamps;)  tons  crushed  in  1875,  58,823.  The  snlpbnrets  are  roasted 
in  a  Briickner  furnace  and  then  amalgamated  in  pans. 

SISKIYOU  AND  KLAMATH  COUNTIES. 

The  northern  mining-counties  are  Siskiyon,  Klamath,  Trinity,  and 
Shasta,  the  two  first  named  bordering  on  the  State  of  Oregon.  Almost 
the  entire  area  of  these  counties  gonsists  of  high  mountains,  deep  ra- 
vines, gulches,  and  caiions.  The  formation  is  granite  and  auriferous 
slates.  The  physical  characteristics  of  the  principal  qnartz-mining 
region  are  described  in  the  E«port  of  1873,  pp.  100  to  200.  The  most  pro- 
ductive mines  are  the  Black  Bear  and  Klamath,  each  running  a  mill  of 
32  stamps.  The  country-rock  in  which  these  veins  are  found  is  talcose 
8lat«,  through  which  the  quartz  is  irregnlarly  distributed,  sometimes  to 
a  width  of  100  feet.  The  yield  of  the  mines  varies  from  $12  to  $21  per 
ton.  The  quartz  bears  a  strong  resemblance  to  that  of  the  Mother  lode 
in  the  central  counties.  Klamath  County  has  five  mills,  which  cost  ia 
the  aggregate  $80,000.  The  total  number  of  stamps  is  80.  The  an- 
noal  gold-prodnction  of  this  portion  of  the  State  is  about  $2,000,000. 

The  following  data  from  this  county  are  furnished  by  the  gentlemen 
named  as  superintendents: 

Klamath  Mine,  owned  by  Klamath  Company ;  John  Daggett,  super- 
intendent; coarse,  northeast  and  southwest ;  dip,  20°;  pay-zone,  5  feet 
wide,  1,000  feet  long;  vein,  quartz;  country -rock,  black  slate;  greatest 
depthof  mine,  600  feet;  greatest  horizontal  length,  1,200  feet;  two  levels 
opened  by  tunnels,  600  and  1,200  feet  long.  Cost  of  tunnels,  $20,000 ;  25 
miners  employed  for  6  months  of  1875  and  13  for  the  remainder ;  wages, 
$60  per  month  and  board ;  costof  drifting,  $6  to  $7.50  and  $10  per  foot; 
cost  of  mining,  $3.50  per  ton  of  ore  extracted ;  cost  of  milling,  $1.50 
per  ton  ;  hauling,  25  cents ;  5,000  tons  extracted  and  worked  in  9  months 
of  1875;  average  yield,  $10;  sulphurets,  2  per  cent.;  total  bnllion, 
$250,000.  Company's  mill,  water  and  steam  power;  32  stamps,  600 
pounds,  75  drops  of  8  Inches  per  minute ;  2  buddies;  1  pan,  not  used; 
oost  of  mill,  $40,000 ;  capacity,  50  tons  in  24  hours.  No  sulphuret  pro- 
cess at  present. 

Morning  Star  Mine,  owned  by  Doran  &  Co.;  Bichard  Doran, superin- 
tendent; location,  2,500  feet;  course,  east  and  west;  dip,  north;  pay- 
zone,  2J  feet  wide,  1,000  feet  long ;  vein,  talcose,  in  hornblendio  slate ; 
two  levels,  (tunnels,)  130  and  260  feet  deep;  length  of  tunnels, 300  and 
500  feet;  cost,  $8,000;  lengthof  horizontal  exploration  of  vein,  300  feet; 
30  miners,  at  $50  to  $60  per  month ;  cost  of  drifting,  $5  to  $10  per  foot ; 
of  stoping,  $2.50  per  ton ;  of  mining,  $4.60  per  ton  delivered  at  mill ; 
of  milling,  $2  per  ton ;  420  tons  per  month  for  3  months  extracted  and 
milled,  yielding  $15  to  $18  per  ton ;  a  high  percentage  of  sulphnrets. 
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Company's  mill;  water-power;  16  stamps,  90  drops  per  minnte,  (weigbt 
and  height  of  drop  not  given ;)  2  pailB,  in  which  snlphurets  are  treated ; 
cost  of  mill,  $20,000 ;  capacity,  30  tons  per  24  hoars.  The  cost  of  treat- 
ment is  given  ander  this  head  as  $4  per  ton,  and  above  as  only  $2.  The 
larger  sum  probably  inclodes  the  treatment  of  the  sulphurets,  and  the 
smaller  one  only  the  crushing  and  plate  amalgamation. 

Mr.  W.  L.  Oliver,  of  San  Francisco,  has  famished  the  following  sum- 
mary concerning  the  Black  Bear  mine  and  mill,  owned  by  the  company 
of  the  same  name:  In  1875  there  were  employed  140  miners,  at  S3  per 
day;  cost  of  mining  per  ton  extracted,  $0.15 ;  of  milling, $1,23;  tons 
extracted  and  worked,  15,998;  average  yield,  $15.51;  percentage  of 
snlphurets,  1.12 ;  total  bulliou -product,  $242,000.  Mill,  32  stamps,  (700 
pounds,  80  drops  of  8  inches  per  minute;)  1  pan,  2  concentrators;  ca- 
pacity, 1,48  tons  per  stamp  per  24  hours ;  power,  steam  and  water.  Sul- 
phurets are  roasted  in  a  reverberatory  and  thee  amalgamated  in  a  pan. 

TRINITY   COUNTY. 

This  county  was  described  at  length  in  a  former  report.  For  later 
information  concerning  it  I  am  now  indebted  tfl  Dr.  H.  De  Groot,  of  San 
Francisco. 

Although  hydranlic  washing  on  anything  like  an  extended  scale  was 
introduced  into  thiaeounty  within  the  past  two  or  three  years  only,  it  has 
already  become  the  leading  branch  of  mining  there,  the  material  being 
abundant  and  the  natural  facilities  very  great.  A  number  of  schemes 
directed  to  bringing  in  a  more  plentiful  supply  of  water,  and  to  opening 
up  large  gravel-claims,  have  lately  been  projected  in  the  county.  While 
a  few  of  these  remain  still  in  embryo,  others  are  in  progress  of  execution, 
some  being  pushed  very  actively  forward. 

On  the  I/overidge  Ditch,  projected  about  three  years  ago,  for  taking  a 
large  volume  of  water  from  Stewart's  Fork  and  carrying  it  into  Weaver 
Basin  and  intermediate  camps,  little  work  has  since  been  done,  and  the 
rich  auriferous  country  to  be  traversed  by  it  remains  unworked  for  want 
of  water.  This,  though  a  formidable  enterprise,  involving  the  necessity 
of  depressing  the  conducting- pipes  more  than  a  thousand  feet  below  the 
ditch-level  in  order  to  convey  the  water  acr<«s  a  deep  gorge  that  lies  in 
its  course,  is  still  one  from  which  California  hydraulic  miners  need  not 
shrink,  and  which,  in  Dr.  De  Groot's  opinion,  should  readily  command 
all  needed  capital,  as  it  could  hardly  fail  to  prove  a  good  investment. 

The  canal  of  the  WeavervilleDitch  and  Mining  Company  was  finished 
during  the  year,  and  water  has  been  brought  in  considerable  quantity 
upon  Oregon  Gulch  Mountain,  where  the  company  owns  a  large  tract 
of  auriferous  gravel.  This  claim  having  meantime  been  furnished 
with  first-cliiss  hydraulic  apparatus,  washing  was  here  commenced  with 
the  opening  of  the  water-season.  No  clean-up  had  yet  been  made 
at  the  time  of  Dr.  De  Groot's  visit,  but  large  results  might  reasonably 
be  expected,  since  the  material  is  reported  to  prospect  tliroughout  at 
the  rate  of  $3  per  cubic  yard,  and  was  estimated  to  have  an  average 
depth  of  300  feet  over  an  area  of  several  hundred  acres.  Indeed,  a  large 
section  of  the  mountain  seems  to  consist  of  pay-gravel  to  the  depth  of 
two  or  three  hundred  feet. 

In  the  spring  of  1874,  the  Buckeye  Water  and  Hydraulic  Mining 
Company,  having  secured  the  water-right  of  Stewart's  Fork  and  its 
main  southern  tributaries,  surveyed  the  route  of  a  ditch  for  conveying 
the  water  upon  Buckeye  Mountain  and  other  auriferous  gravel-banks  in 
the  vicinity.  Some  preliminary  labor  was  done  on  the  ditch  in  the  fol- 
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lowing  summer.  Last  year  work  was  resumed,  and  with  such  energy 
has  it  since  been  prosecated  that  a  section  covering  nearly  twenty 
miles  has  been  finished  on  a  scale  amply  sufficient  to  carry  2,000  inches 
of  water  to  its  lower  terminus  at  Eoalt's  Hill.  This  locality,  which  is 
included  withiu  the  company's  extensive  possessions,  is  femed  for  the 
great  quantities  of  gold-dust  gathered  there  in  days  gone  by,  and  it  is 
expected  by  all  old  residents  that  the  coming  clean-ups  of  the  company 
will  give  extraordinary  results.  Before  water  was  delivered  on  this 
claim,  it  had  been  furnished  with  Little  Giants,  nuder-curreuts,  and 
other  hydraulic  appliances  of  the  most  approved  models,  Captain 
Atkins,  the  superintendent  of  the  work,  having,  perhaps,  had  as  much 
experience  in  this  department  of  miuing  as  any  other  man  in  the  State. 
Washing  Las  just  been  commenced  here,  and  the  water  being  ran 
through  large-sized  nozzles  under  a  pressure  of  300  feet,  does  great  exe- 
cutiou.  During  the  coming  summer  this  company  will  extend  its  ditch 
about  ten  miles  farther  up  into  the  mountains,  carrying  it  to  Stew- 
art's Fork,  its  principal  source  of  future  supply.  It  is  now  fed  mainly 
by  Van  Matre  Creek,  a  confluent  of  that  stream.  It  is  intended,  also, 
veiy  soon  to  enlarge  the  ditch  to  the  capacity  of  8,000  or  10,000 
inches,  a  quantity  of  water  which  can  be  commanded  under  the 
several  franchises  for  two-thirds  of  the  year.  This  water  would  be 
drawn  from  the  contributing  sources  in  the  proportions  following :  Stew- 
art's Fork,  5,000  inches ;  Owen's  Creek,  2,000  inches ;  Van  Matre  Creek, 
1,200  inches,  and  other  smaller  streams  300  inches,  making  a  total  of 
8,500  inches.  The  whole  of  this  water  the  company  will  use  in  washing 
itsown  gravel,  which  has  an  average  depth  of  300  or  400  feet,  reach- 
ing in  some  places  twice  that  depth,  and  generally  prospecting  well  in 
goldjBoalt's  Hill  and  some  other  portions  of  their  ground  having  always 
ranked  among  the  rich  spots  of  Trinity  County.  So  deep  and  wide- 
spread are  the  banks  of  pay-gravel  in  this  neighborhood,  that  this 
amount  of  water  played  steadily  upon  them  will  be  insufficient  to  cause 
their  sensible  diminution  in  a  decade  of  years. 

During  the  summer  of  1875  the  firm  of  Blythc  &  Bixby,  having  se- 
cured the  right  to  tho  waters  of  Coffee  Creek,  a  large  brancii  of  Trinity 
Eiver,  in  the  northeast  part  of  the  county,  proceeded  to  survey  the  route 
for  a  canal  designed  to  carry  this  water  as  far  as  Weaver  Basin,  sup- 
]jlying  Trinity  Centre  and  many  other  mining  localities  along  its  line. 
Fifteen  miles  along  the  line  were  cleared  of  brush  and  some  grading  was 
done  last  year,  it  being  the  intention  of  the  projectors  to  commence  the 
work  of  excavation  as  early  as  practicable  in  the  present  season,  and 
thereafter  to  press  it  with  the  utmost  expedition.  For  the  first  fifteen 
miles  this  ditch  will  have  the  unusual  dimensions  of  12  feet  on  the  top  and 
8  on  the  bottom,  being  6  feet  in  depth,  giving  it  capacity  to  carry  at  the 
start  20,000  inches  of  water,  which  quantity  it  is  expected  may  be  in- 
creased to  26,000  inches  when  the  banks  have  settled  and  become  solid. 
This  section  will  be  built  during  the  coming  summer,  the  ditch  being 
nextyearestended  to  Weaver  Basin,  thirty  miles  further,  to  which  point 
it  will  bring  12,000  inches  of  water.  The  grade  wilt  be  high  enough  to 
carry  it  over  all  Intervening  divides,  while  strong  iron  pipes  will  be 
employed  to  convey  the  water  across  the  deeper  ravines  encountered 
along  it«  course.  When  the  first  ten  miles  are  finished  the  water  from 
Cofibe  Creek  will  be  turned  into  the  ditch,  leaving  dry  the  bed  of  that 
stream,  which  will  then  be  worked  for  the  gold  it  contains.  If  found 
as  rich  aa  expecte'l,  (his  will  be  first  worked  out,  after  which  the  high- 
lying  bars  along  its  banks  will  bo  attacked,  these  beiog  known  to 
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abound  in  gold.  The  total  cost  of  this  undertaking  is  estimated  at 
$600,000,  two  years  being  required  to  bring  it  to  full  completion. 

Among  the  more  Boteworthy  events  transpiring  in  this  county  dar- 
ing the  year  may  be  enumerated  the  opening  of  rich  cinnabar  deposits 
discovered  some  time  before.  The  ore  found  here  is  said  to  be  mostly 
of  high  grade,  and  as  it  appears  to  occur  in  compact  and  regular  veins, 
seems  likely  to  hold  well  in  depth.  The  claim  of  the  Altoona  Com- 
pany, the  most  extensively  developed,  and  thus  fai-  the  most  produc- 
tive and  promising  in  the  district,  is  described  on  a  preceding  page  in 
the  earlier  part  of  this  chapter. 

While  the  hydraulic  miners  of  Trinity  suffered  in  common  with  those 
in  other  parts  of  the  State  from  the  prevailing  water-dearth,  those  en- 
gaged in  river-bed  mining,  here  largely  pursued,  experienced  a  success- 
ful season ;  the  causes  that  worked  to  the  detriment  of  the  former  hav- 
ing fevored  the  latter  class  by  producing  a  low  stage  of  water  in  the 
streams  where  their  operations  are  carried  on.  As  this  branch  of  min- 
ing is  mostly  in  the  hands  of  the  Chinese,  it  is  impossible  to  say  what 
their  individual  earnings  or  the  aggregate  production  from  this  source 
may  have  been,  though  no  doubt  it  was  much  larger  than  usual.  Al- 
though auriferous  quartz-lodes  were  known  to  abound  in  this  county, 
not  much  attention  was  paid  to  them  until  1874.  In  that  year  the  crop- 
pings  of  some  of  these  lodes  situated  in  the  vicinity  of  the  rugged  em- 
inence known  as  Bullychop  Mountain,  having  on  more  careful  exami- 
nation proved  to  be  pretty  well  charged  with  free  gold,  a  good  many 
claims  were  there  taken  up.  On  some  of  these  a  considerable  amount 
of  work  has  since  been  done,  and  generally  with  encouraging  results. 
A  small  quartz-raill  has  been  pot  up  here,  which,  should  it  meet  with 
the  success  anticipated,  will  probably  soon  be  followed  by  others,  nor 
would  it  be  cause  for  surprise  should  Trinity  come  in  the  course  of  a 
few  years  to  rank  among  the  active  vein-mining  counties  of  California. 
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NEVADA. 

This  State,  which  for  several  years  past  has  excelled  all  others  in  the 
production  of  the  precious  metals,  has  during  the  last  year  recorded  an 
increase  over  the  production  of  1S74  of  more  than  $5,000,000,  This 
large  increase  is  mainly  due  to  the  further  development  of  the  enormous 
ore-body  met  with  in  the  Comatock  lode,  and  its  energetic  extraction  by 
the  Virginia  Consolidated  and  Ophir  Companies ;  but  also  in  a  certain 
degree  to  other  very  favorable  discoveries  and  large  shipments  of  prod- 
uct from  several  "  outside  districts."  Notable  among  these  are  Cornu- 
copia district,  in  Elko  County,  various  districts  in  B"ye  County,  and  the 
Northern  Belle  Mine  in  Esmeralda  County. 

At  the  end  of  the  year  the  prospects  for  1876  were  very  promising  in 
the  majority  of  the  districts.  On  the  Comstock,  the  Virginia  Consoli- 
dated and  Ophir  were  iu  position  to  extract  rich  ores  more  rapidly  than 
ever  before ;  the  California,  which  contains  a  part  of  the  *'  Big  Bonanza," 
more  valuable,  perhaps,  than  the  portion  in  the  Virginia  Consolidated, 
was  prepared  to  begin  the  extraction  of  ores  at  a  rate  unprecedented 
heretofore ;  excellent  prospects  of  ore-bodies  had  been  found  in  several 
others  of  the  Comstock  claims;  a  large  and  very  valuable  ore-body  had 
been  found  in  the  Eberhardtand  Aurora  ground  in  White  Pine  at  adepth 
not  before  explored ;  the  Tybo,  Jefferson,  Beese  Kiver,  and  Cornucopia 
Mines  were  doing  well,  and  the  Northern  Belle,  in  Esmeralda  County, 
had  exposed  such  a  large  body  of  ore  that  it  was  found  necessary  to 
erect  a  second  20-stamp  mill  with  Stetefeldt  furnace  attached. 

Mr.  Valentine,  superintendent  of  Wells,  Fargo  &  Co.'s  Express,  who 
certainly  enjoys  the  most  ample  opportunities  for  making  a  correct  esti- 
mate of  the  production  of  Nevada,  since  almost  all  the  silver  and  gold 
bullion  passes  through  the  hands  of  that  company,  reports  the  product 
for  1S75  as  follows: 

Gold  dnst  and  bullion,  by  express $196,858 

Gold  dust  and  bullion,  by  other  conveyances 19, 685 

Silver  bullion,  by  express 35,283,193* 

Ores  and  base  bullion,  by  freight 4,978,633 


Total  . 


.   40,478,369 


As 

nearly  as  possible,  this 

may 

be  divided 

as 

follows : 

Fr„au.t, 

Gold. 

Silrar. 

GoMd 

me.  543 

835,353.513 

a,  958, 67S 
S,  000,  WW 

n  ores  mid  base  bullion,  by  fieight 

ia,i46,ai8 

2S,KK,15l 

both  silver  aai  gold. 


•  Btcictly  eilver  bullioD,  but  a  large  p.wt  of  il 
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The  following  is  the  detailed  report  of  the  State  controller  of  >Icvada. 
His  figures  do  not  agree  with  those  of  Mr,  Valentine,  and  canuo^  be  ex- 
pected to  do  80,  becanae  only  mines  producing  over  a  certain  amount 
are  bound  to  report  their  product  at  the  ofBce  of  the  county  assessor, 
for  the  purposes  of  taxation,  and  even  these,  In  many  cases,  do  not 
report  full  values.  The  number  of  mines  in  Bevada  which  do  not  come 
under  the  provisions  of  the  tax-laws  is  very  great. 


Staicment  of  the  proceeds  of  the  m 


itid  third 


EUREKA  COUNTT. 


Name  »f  mine  or  owner. 

Qnsn 

fitl. 

Taloe. 

Tone. 
5,877 

no 

F^na^. 

1,500 

4.639  04 

3 

1,514 

992 
S72 
1,315 
i;830 

1 

1,975 

« 

3,K13I10 

1,733 
U6 

9TO 
1,019 

■      1,864 
267 

1,570 

£2,!a7 

1, 103,  536  Otf 

1,489 
I,«8 

1 

;    67, 70CI 

1,72!! 

2,586, 075  6T 
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Slalement  vf  iJie  proceeds  of  tlie  mines  of  ihe  Stale  of  Nevada,  ^-i;.— Continued. 
ESMERALDA  COUNTY. 


Name  of  mi.ieoc  owner. 

Qna 

tity. 

Taluo. 

"  4110 
CO 

Pounds. 

Ii3.e€r,59 

500 

1,000 

1,000 

1000 

1>8 

606 

'soo 

81 
1,0117 

5,8«3l 

l,raT33 

1,000 

9.S5. 

1,190 

' 

S 

\ 

m, 

"' f        "'""" 

Nevada  SoJa  Com  pan  j 


leopard  MIuId"  Coir 


ELKO  COUNTY. 
Or.ES. 


"o 

IBS 

— -1        10^, 

ao5 

CHUECHILL  COUNTY. 
BORAX. 
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CONDITION    OF   THE    JUSIXG   INDUSTEY- 
-.Icmatt  of  the  proceeds  of  tlte  mines  of  tlie  Slate  of  Aetn  Ji. 
HUMBOLDT  COONTV. 
ORES. 


-NEVADA.  135 

•.yc, — ^ContiaiieJ. 


Humboldt  MQ      dU        gCom 
J^yMiulogComp    y 

Erel'ateli'iiiU         Mining'conip 

P 

IK) 

MOIXI 

m 

00 

Total.. 

Arizona  GoWoI 


numlioMtSulplinrCoinpanj 

Total 

LYON  COUNTY. 
TAILIN&S. 


Cromer 

'mo 

I>BytDn  Gold  and  S 

IverMini 

gCJom 

^IMOO 

l.BOD 

HGMSa 

Dorwin,  G.W 

400 

1,000 

4;ooo 

|»SO0 

47,484 

S3S,20OlO 
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Sla'enicnt  nj  Oicjii-O' 


U  of  tie  miim  of  the  State  of  Nevada,  4c.— Coatian^A. 
I,ANDEK  COUNTY. 


X:,u.e  of  mine  or  owner. 

Qaantitf. 

V:>l„e. 

Arthor 

5e,!iso 

Clifford 

1 

^'350 

329  16 

llonEbertj 

Eacle 

;■ 

moo 

J 

S'lW 

81 

1,9*8 

19 

''^1^ 

MsnhattaD  Silver  Mining  Company 

Stranger 

Tnie^laa ."I '..S. 

''I 

1«,T28» 

n 

1,150 

a,  ate  IS 

Total 

5,301 

1,BT9J       ■Kil,407« 
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Statement  of  the  ]iroceeds  of  the  mines  of  the  State  of  Nevada,  4-c. — Continued. 
LANDER  COUNTY— Continued. 
TAILINGS. 


»-.»..,„™.,o„.,. 

Qnantitj. 

Value. 

Tmt. 

Founds. 

t2T4  28 

SO 

LINCOLN  COUNTY. 


AI 

IS 

39 
6,817 

i^ao 

'500 

msm'bb 

8,19183 

'111 

'wo 
I,  on 

1,500 

3,993  83 
103,735  31 

i,j« 

''i 

3,906 

1,772 

' 

a,  500 

I3>1 

i7.eai 

92,520  75 

KTE  COUNTY. 


A     11 

941 

1,378 

!:3 
iii 

1,030 

3  6^80 

J 
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138      MINES   AND    MINING    WEST    OP    THE    EOCKY   MOUNTAINS. 
Statement  of  tlie  proceeds  of  the  mines  offlie  Slate  of  Xevada,  ^c— Cod  tinned. 
NYE  COUNTY— Continued. 
ORES-CootiDutii. 


Name  of  mf.e  or  owner. 

q.^at,. 

Y.I,., 

33 

Pounds. 

i,aoi 

1.303 

i.soo 

'594 

i^.i^. 

i 

4 

8,801 

3 

ii.m 

1,4S4 

' 

a,«4 

88.41154 

3,454 

STOEET  COUNTY, 
OEES. 


Andes 

1^1 
IVOO 
143,813 

16,43^00 

a,  384!  Ill  04 

3,535,599  06 
808.491  G8 

1,110 

1,S04 

250 

1,500 

485,  917 

664 

20,373,003  ir 

laoo 

13,600 

Note.— Minea  in  Storej  County  tL«  pay  oo  State  tai  not  r 
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Stati^nent  of  the  proaeeds  of  the  mines  of  the  State  of  Xevada,  ^-c.—Coni,lnMei\. 

WHITE  PINE  COUNTY. 

OKES. 


S„.o,.,™  .,„„„. 

Qua. 

tily. 

Vulue. 

18 

T.sao 

Pounds. 

{1,200  00 

!;S 

9,aSI3S6 

1,-KO 

1,9« 

9,«8« 

331 

8,036 

16.010  DO 

•    i'm 

H^ 

*l'l02  00 

1,500 

i,,a« 

163 

' 

RECAPITULATION. 


Nameof  lonnty. 

Quantity. 

Volne.- 

6™™* 

Vm 

5,301 

9>e 

11,833 
425,  9!V 
11, 2« 

",123 

i:™ 

*^'6toS4?6 

'i 

610. 30S  01 

553,967 

1.025 

2,060 
«,4fl4 

n,E2i 

IS,  600 

5.10100 

1,167 

8SS 

WHJC 

83,230 

3,107 

5tO,t>6Te9 
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140     MIHES    AND    MINIHG    WEST   OF   THE    EOCKY   MOUNTAINS. 
Statenunt  of  tlieproceeds  of  the  rauies  of  the  Slate  of  Necada,  ^c. — Cotitmued. 
EECAPITULATION— Continaed. 
BORAS. 


it™  .,„„.,, 

QuLiDtJty. 

Ya]„.. 

Tons. 

Pouna*. 

■ 

j,aia 

, 

H     b  I<it 

300 

ia,«oooo 

300 

ii!,eoai» 

Siaiement  of  the  procecdH  of  the  n 


■ma  of  m  State  of  2^eva 
EUREKA  COUNTY. 


a  for  the  foarth  quarter  of  1375. 


N™«ofn.in.„.ow... 

a,OM 
ai 

»,B57 

tity. 

Value. 

P™»ui,. 

1.191  59 

1,200 

|Ss 

!:S 

95,051  00 

3,058  54 

],soa 

^139  TO 

1,126 

1,050 

13,764 

T>1 

ESMERALDA  COUNTY. 


3,7« 
83 

1,600 

gg 

400 

4,  SSI 

SUO 
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Staiejaeat  of  the  prooeeda  of  lite  mines  of  ISe  Stale  of  yetada,  4"^. — Coaiinueil. 

ESMEEALDA  COUNTY— Continue d. 

BORAX. 


s. 

„.,.,.. 

,.„„. 

Qi.ai 

,«,. 

Tulao. 

'"k 

K.—. 

T.»ir..rtl„.m 

'" 

.5,700  M 

ELKO  COUNTY. 
OEES. 


L        rd 

1,600 

^ 

a,  105 

1,595 

m,  451 71 

HUMBOLDT  COUKTY. 


AriMnaSUver-MiningCo 

'I? 

1S,0.B  00 

1,000 

6J8 

Total  fonrtli  qnartet 

0« 

1.G48 

Arizona  Silver-Minin?  Companv 

%e^ 

19,050  00 

Total  fonrthqaarter  ISIS 

38^ 

21,718  110 

LYON  COUNTY. 


« 

« 

D.„>..OjW 

no 

19,491 

4;ooo 

fM74 
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142     MIKES   ASP 'MIKING   WEST    OF   THE    EOCKY   MOUNTAINS. 
Sfatommt  of  th( proceeds  of  Ike  mines  of  ike  Slate  ofifevada,  ^-c. — Contmiiiid. 
LINCOLN  COUKTY. 


K.™.,„>,.o,o„.,, 

Qaantity. 

V.;.., 

430 

P.™.. 

SI0,«8M 

1.S0O 

l.TOG 
1,55S 

^i-m  S, 

7,201 

1,1«. 

3,6n 

— 7— 

LANDER  COUNTY. 


1.0S0 

i;3«i) 

1,430 

1,0J0 
110 

■■i 

30 
'h50 

i.Iii 

70 
1,790 

'400 

iii 

* 

1 

^ 

"! 

23,385  15 

^ 

9,941  94 

\ 

'^^^ 

5,349  00 

1,410  SO 
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Slalnmcnt  of  tlie  proceeds  of  the  mines  in  tlie  Slate  of  Ifeva&a,  ^c— Contin 
L4NDEK  COUNTY—CoDtinued. 
OEES— Contiooea. 


Name  ofmine  or  owner. 

Qaar 

(ity. 

Talne. 

T.»s. 

I,«0 

'l30 
1,500 

'S76 

«T 

3,039 

J, -561 

Hl-E  COUNTY. 


, 

7.0 

' 

4 

GiJCvco:^^^':  ""::;■  11":  "I" :;":";:"".".";;;  :".■.■"""" 

Mas 

'bcok 

4 

78,17163 

Vdoo 

3,7*^ 

I,  434 

' 

naDchett.L.J.. 


STOEEY  COUNTY. 


Belcher  Mining  Company 

Chollar  PotoBvilinIng  Company 

Conao]ida1«d  Virginia  Mining  Company... 

Empire  UinlBE  Compuav 

■"-'-  —  " — toaa  Milling  Ci 


Bole  and  Korctoaa  M „  . 

Imperial  MlnlDg  Uotupan; 
JnBtioe  MinlDE  vompany. 
Ojiliir  Mining  UompBiiy .. 


Company  .. 
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144      MINES   AHD    MINIKQ    WEST    OP    THE    EOCKY    MOUNTAINS. 
Statement  of  the  proceeds  of  the  mines  in  the  State  of  Jfeunda— Contiuned. 
STOREY  COUNTY— Contianed. 
TAILINGS. 


x„..,» 

„„„..,. 

QoaHlitr. 

V.,ae. 

Tons. 

i.m 

4,000 

P^und,. 

117,  UW  DO 

rlh  ([oarter  1ST5. 

a.  800 

' 

WHITE  PINE  COUNTY. 
OEES. 


18 
J 

1;1S 

1  ooooB 

1,730 

i,a:io 

019 

iji 

1,5« 

l,&iO 

373,7(13  31 

RECAPITULATION. 
OKES. 


4,687 
8,105 

1 

300 
lUlB 

501  419  43 

lis 

US 

1>II» 

'g?»E 

153,  liB 

' 

'       ' 

3:fi03 
S,SOO 

'^L^^ 

740 

3-2,409 

740 

437 

45.700  00 

437 
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CONDITION   OP   THE   MHJINa   INDUSTRY — NEVADA. 
Total  prodaction  of  goM  and  silrer  for  the  year  1875. 


Name  of  enaatj. 

Qnanlily. 

Value. 

Tons. 

as 

m 

T.Ml 

li 

l^79l 

Poun&r, 

$3,160,095  10 

SotSwM 

9IS 

1,005, 949  « 

25,^557  54 

706,160 

.,036 

34,875,66123 

4 
51 

5.401  00 

l,m 

MO 

33;  179  54 

ll.,3« 

1,901 

T3l,003M 

SUMMiKY. 

706,160 

l,Oifl 

34  3-5  661  M3 

831,889 

933 

31^106,064  48 

PKODUCTION  O 


Total,  tons.. 


PBODCCTION  C 


.  1,670    3171,  S 
.       300      $12,6 


Humboldt  Conutf,  tons... 

THE  COHSTOOK  MINES. 

I  am  indebted  for  the  details  of  work  done  at  most  of  tlie  mioes  on 
the  Comstock  lode  during  the  year  to  Mr.  F.  F.  Osbiston,  Buperintend- 
ent  of  the  Savage  Mine,  who  has  been  asaiated  by  the  courtesy  of  other 
superiutendenta.  In  this  connection,  reference  should  be  made  to  the 
interesting  account  of  the  "Great  Bonanza"  by  Professor  Eogers,  pub- 
lished in  the  last  report  of  the  Director  of  the  Mint,  and  accompanied 
■with  copies  of  the  surveys  of  the  deepest  level  upon  which  operations 
have  been  conducted. 

The  product  of  the  Comstock  mines  in  1875,  as  reported  to  me  by  the 
State  controller,  was  as  follows  : 


Kumber  of  tons  mined 

Number  of  tons  of  tailings  worked,. 


539, 856 
X8, 400 


Total  tons -. 558, 256 

Total  ballion  product,  ore $25, 825, 557  54 

Total  bullion  product,  taiUngs 197, 479  00 

26, 023, 030  54 


,v  Google 
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Of  tbis  amount  the  leading  miD^  have  prodaced  as  follows : 

Consolidated  Virginia 816,957,538  00 

Ophir 1,817,187  00 

Crown  Point 3, 124, 052  00 

Belcher 3, 107, 993  00 

All  others 1, 016, 266  54 

26, 023, 036  54 

Tlie  following  is  a  eammary  of  the  operations  at  each  mine,  taken 
iu  the  order  of  position  from  north  to  soath : 

Utah. — The  vertical  depth  of  the  new  shaft  is  517  feet ;  drifts  have 
been  run  north  and  south  the  entire  length  of  the  claim,  finding  the 
vein  perfect  and  over  100  feet  in  width,  containing  low-grade  ore,  but 
not  of  sufficient  value  to  mill.  Nothing  has  been  done  from  the  bottom 
of  the  shaft  owing  to  the  destruction  of  the  works  by  flre  in  August 
last  and  the  consequent  filling  up  of  the  shaft  with  water.  Since  then, 
new  works  have  been  erected  at  a  cost  of  $100,000 ;  the  work  of  pump- 
ing out  the  water  is  now  being  carried  on,  and  in  a  short  time  prospect- 
ing will  be  resumed. 

The  above  was  furnished  by  Mr.  James  S.  Fair,  the  superintendent. 

Sierra  Nevada. — No  ore  has  been  extracted  from  this  mine  during  the 
year  1875.  Great  energy  has  been  exerted  to  open  up  the  mine  at  a  greater 
depth.  Tbe  surface-ore  was  so  favorable  and  the  vein  so  perfect,  that 
the  proprietors  are  now  expending  large  amounts  of  money  in  sinking 
both  new  and  old  shafts  and  otherwise  opening  the  mine  to  a  much 
greater  depth.  During  the  year  the  old  shaft  has  been  sunk  125  feet, 
making  total  depth  895  feet,  and  the  new  one  has  now  attained  a  vertical 
depth  of  1,450  feet.  On  the  1,000-foot  level  a  west  drift  has  been  rua 
450  feet.  Oa  the  1,250-foot  level  another  drift  has  been  run  200  feet 
west  and  also  one  400  feet  north  and  south  of  shaft.  The  cross-cuts  on 
both  levels  show  great  improvements  in  the  quality  of  the  quartz.  The 
estimated  value  of  the  improvements  (machinery,  hoisting-works,  &c,) 
is  $300,000.    Number  of  feet  in  claim,  3,600. 

For  these  facts  I  am  indebted  to  Mr,  W.  T.  Wright,  the  superintendent. 

Union  GonsoMated. — This  mine  has  no  hoistiug-works,  and  is  being 
prospected  through  the  Ophir  Company's  shaft.  A  drift  has  been  run 
north  the  whole  length  of  the  claim  on  the  1,300-foot  level,  and  neces- 
sary cross-cuts  made,  without  developing  ore  of  any  particular  value. 
Number  of  feet  in  claim  is  825.  Heavy  machinery  will  be  erected  this 
year, 

Mexican. — Like  the  Union  Consolidated,  this  mine  has  no  works,  and 
is  prospected  through  the  Ophir  shaft.  A  north  drift  has  been  run  the 
length  of  the  claim  and  cross-cuts  made,  with  the  same  results  as  in  the 
preceding  mine.  Machinery  will  also  be  erected  on  this  claim  at  an 
early  date.  Number  of  feet  in  claim  is  600,  being  a  segregation  of  the 
north  end  of  the  Ophir  Mine. 

Mr.  Samuel  T.  Curtis,  superintendent  of  the  Union  Consolidated  and 
the  Mexican,  communicated  the  above  facts. 

OpMr, — The  greatest  production  of  this  mine  heretofore  was  during 
the  year  1863,  $1,514,222.21,  while  this  year  it  is  $1,817,187.19.  But 
with  this  encouraging  outlook,  and  in  the  midst  of  the  company's  great- 
est prosperity,  While  upon  the  eve  of  resuming  dividends,  the  dire  dis- 
aster of  flre  overwhelmed  it,  laying  its.  valuable  and  costly  works  in 
ruins  and  stopping  all  operations  for  more  than  a  month.    Works  as 
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fine  as  had  ever  been  erected  on  any  mine  had  recently  been  completed 
at  a  cost  of  over  three  hundred  thousand  dollars,  and  the  mine  was  in 
fine  working  condition  in  all  its  parts,  when  the  flre'of  October  26 
occurred,  sweeping  off  everything  consumable,  and  irreparably  dam- 
aging a  great  portion  of  the  machinery.  In  just  one  month's  time, 
however,  by  extraordinary  exertions  and  superior  management,  Super- 
intendent Curtis  had  the  buildings  and  works  replaced  and  again  ready 
for  hoisting.  But  after  overcoming  these  serious  difficulties  yet  another 
disaster  had  to  be  met,  viz,  the  flooding  of  the  mine  up  to  the  1,500-foot 
station,  with  more  or  less  slight  caves  from  drift-facings,  by  which  there 
was,  no  doubt,  lost  much  good  ore  by  being  mixed  with  worthless  debris, 
rendering  it  unfit  for  milling. 

It  is  encouraging  to  notice  that  during  the  last  five  months  (as  will 
be  seen  hereafter)  the  yield,  per  ton,  of  ore  has  largely  increased — from 
,$26.94  to  $58.54.  It  is  true  the  assay-value  of  the  ore  increased  rapidly 
at  the  same  time,  but  not  in  the  same  proportion  as  the  yield.  This 
points  to  more  tractable  ore  than  was  formerly  found  in  the  mine. 

Mr.  8.  T.  Curtis,  the  superintendent  of  the  mine,  reports  at  the  end 
of  the  fiscal  year  as  follows : 

Dnring  the  fiscal  year,  np  to  October  26,  tbe  date  of  destruction  of  tbe  worts, 
51,32ai§lS  tons  of  ore  have  been  extracted;  wbich,  together  with  lOSigffi  tona  on 
band  at  miUa  at  the  commenceiaeat  of  the  year,  have  yielded  bullioa  amounting  to 
§1,817,187.19. 

DoriDg  the  year  a  large  amoant  of  prospecting  has  been  done  on  the  different  levels, 
several  air  channels  and  winzes  conatracted,  making  the  mine  very  cool,  and  prodaeing 
beneficial  results  in  the  increased  facilities  afforded  the  miners  to  work. 

The  main  vertical  shaft  has  been  sunk  1S5  feet,  and  the  upper  400  feet  retimbered, 
before  and  after  the  fire.  A  large  station  has  been  cut  out  on  the  1,600-foot  level,  pre- 
paratory to  sinking  iuclined  shaft. 

The  prospecting  on  the  lowest  level  (1,700-footl  discloses  in  tbe  west  cross-cuts  a 
great  disturbance  of  the  west  wall  of  the  lode,  and  the  eastern  cross-cuts,  as  far  as  they 
have  penetrated,  have  passed  through  "horses  "or  masses  of  west  conn  try-rock  and 
entered  more  favorable  formation  with  strata  of  low-grade  ore  folloiring  out  east,  which 
evinces  a  "heave"  or  pushing  of  the  ore-vein,  and  gives  hopes  of  discovery  of  ore- 
deposits  on  this  level  farther  east. 

The  ore-bodies  on  the  l,3UO-foot  level  show  strength  in  raising,  and  the  angle  of  raise 
proves  that  the  long  abandoned  1,100  and  TOO  foot  stations  were  not  prospected  far 
enough  east  by  from  three  to  five  hundred  feet,  if  the  ore^bodies  discovered  on  the 
1,300-foot  level  raise  that  high.  Two  months  ago  I  started  a  drift  southeast  from  the 
1,100  station  to  test  this  Uieorj,  the  last  work  done  in  which  showed  signs  of  a  favor- 
able formation. 

Very  large  and  Bubstaotial  buildings  were  erected,  and  a  powerful  and  first-class 
pumping  engine  and  gearing,  indioe  engines  and  gear,  and  tapered  reel ;  to  the  shaft 
of  the  latter  were  connected  two  hydraulic  engines,  worked  by  the  water  of  the  mine, 
under  a  pressure  of  400  feet  head.  These  bydraalic  euginee  give  an  auxiliary  power 
of  268  horse  while  hoisting,  and  in  lowering  form  a  water-balance  counteracting- weight 
of  giraffe  and  steel  cable,  and  are  calculated  to  save  considerable  fuel. 

A  large  ore-bouse  was  constructed  alongside  of  the  railroad,  to  which  the  ore  is  to 
bo  raised  by  a  water-elevator,  using  the  same  power  as  tbe  hydraulic  engines.  This 
system  of  elevating  tbeore  47  feet  to  the  railroad  was  adopted  after  careful  considera- 
tion and  perfect  surveys  for  line  of  switch  &om  railroad,  which  it  was  found  would 
cost  $45,000  for  tlie  only  practical  rente,  whereas  the  hydraulic  machinery  costs  but 
about  $6,000. 

Two  air-compressors  were  also  put  up,  and  compressed  air  introduced  into  the  mine, 
wbich  baa  proved  serviceable  and  economical,  running  Burleigh  drills,  air-fans,  and 
hoisting  ore  from  winzes. 

A  very  perfect  system  of  water-works  was  in  process  of  construction  and  partly  com- 
pleted at  the  time  of  tbe  fire ;  a  10-inch  lap-welded  iron  pipe  had  been  laid  up  the 
mountain  a  distance  of  3,000  feet,  with  400  feet  pressure,  to  a  water-tank  capable  of 
holding  100,000  gallons  of  water ;  sis  hydrants  with  2i-inoh  hose  were  laid  outside  the 
buildings,  and  twelve  small  ones  with  1^-inch  hose  inside  buildings  at  convenient 
points. 

The  main  pipe  to  tank,  besides  being  available  for  fire  purposes,  also  supplies  power 
to  tbe  hydraulic  counter-balance  engines  coanected  with  steam  incline  engines,  and  also 


„Google 


14S     MINES   AND   MINIKG   WEST    OP   THE   EOCKY    MOUNTAINS. 


All  this  iKJwerful  maohinory  and  flrat-olass  bnildinga,  ooveriDgan  area  of  39,522  sqnare 
feet,  aud  forming  one  of  tho  most  tliorougti  works  on  tba  Coaistook,  were  just  com- 

Sleted,  and  tliree  wtter-hydrantB  ready  for  nse,  mlien  the  terrible  fire  of  the  26th  of 
ctober  laid  in  ashea  nearly  the  whole  city  of  Virginia  in  a  few  liours,  and  sirept  the 
Ophir  works  down  in  a  flash  of  fire. 

Prioc  to  tlie  fire  the  water  ia  the  ditch  was  very  scarce,  and  I  was  unable  to  get 
watet  to  fill  the  tank.  Fearful  of  fire,  from  the  long  period  of  hot  weather,!  had  taken 
the  precaution  of  having  extra  watchmen  at  night.  I  had  also  pnt  a  2^-inch  pipe 
through  the  roof  of  main  building,  connecting  with  hose  on  the  roof,  the  water  being 
supplied  by  a  steam  force-pump.  I  had  also  been  pumping  water  np  to  tank  on  tbe 
inoantain  for  a  couple  of  days  and  the  10-inch  pipe  was  about  haJf  full.  This  water  in 
the  pipe  and  the  hose  on  tlie  ri>of  supplied  by  force-pump  waa  all  tho  available  water 
J  had  to  figbt  fire,  I  blew  up  several  buildings  with  giant  powder  around  the  works 
in  hopes  of  saving  them,  but  all  efforts  were  fntile.  The  fire  camo  with  lightning 
rapidity  in  large  sheets,  sweeping  dona  the  immense  buildings  as  if  by  magic,  and  in 
lesB  than  five  minutes  they  were  laid  on  the  ground  a  burning  pile,  increased  by  the 
bnruingof  about  one  tbonsand  cords  of  wood  and  nearly  400,000  &et  of  miniug  timbers 
and  lumber.  The  heat  was  so  intense  that  railroad  car-wheets  were  melted  in  the 
open  air  alongside  of  the  works;  bnt  taking  alt  this  into  consideration,  I  believe  I 
could  have  saved  considerable  property,  had  I  had  a  supply  of  wat«i  irom.  tho  ditch, 
and  the  hydrants  complete  as  they  are  now. 

When  the  fire  abated,  so  as  to  permit  me  to  get  to  the  shaft,  I  found  that  the  heavy 
timbers  of  the  gallows- frame,  partially  burned,  had  fallen  down  the  shaft,  breaking  a 
portion  of  the  platform  that  had  been  put  in  to  protect  shaft  and  mine,  and  the  fire 
was  working  its  way  down  the  shaft.  During  the  escilement  of  the  day  and  part  of 
the  night  fire-engines  could  not  be  procured  from  town,  and  the  lire  in  the  shaft  bad 
to  be  ionght  with  water-buckets  passed  by  lines  of  men  standing  in  the  midst  of  the 
burning  mass,  a  furions  gale  blowing  at  tbe  time  carrying  showers  of  burning  coal 
from  our  own  ruins  and  the  burning  town.  In  the  middle  of  the  first  night  fire-engines 
were  obtained,  and  for  thirty-six  hours  a  continnous  stream  of  water  waa  played  down 
tbe  shaft  until  the  safety  of  the  shaft  and  mine  were  assured. 

On  the  day  after  the  fire  competent  men  were  dispatched  to  the  Inmber-yards  of 
Catson  and  DatchFlat,  Cal.,to  procure  and  ship  timbers ;  maohinery  was  telegraphed 
for ;  the  new  double-reel  hoisting-engine  and  cables  just  completed  for  the  coniljina- 
tion  shaft  of  the  Cbollar-Fotosi,  Hale  &.  Norcross,  and  Savage  seonred,  and,  through 
the  heaviest  storms  Virginia  has  seen  for  years,  the  old  engme-foundations  were  torn 
out,  and  new  ones  t-o  soit  the  combination  engine  constructed,  work  was  prosecuted 
without  cessation,  supplies  hanled  a  considerable  distance  on  account  of  destruction  of 
railroad  tunnel  and  bridges,  the  worksrebuilt  and  work  through  shaft  resumed  Novem- 
ber 25,  being  inside  of  thirty  days  from  time  of  destruction. 

WhUe  the  reconstruction  of  works  was  going  on,  a  donkey-engine,  furnished  through 
the  kindness  of  the  Phil.  Sheridan  Mining  Company,  waa  put  in  place,  with  which  we 
were  enabled  to  retimber  shaft  where  it  nad  been  burned  to  a  depth  of  400  feet  from 
surface,  besides  hoisting  considerable  of  the  water  making  on  the  700-foot  level  of  the 

The  buildings  rebuilt  have  been  made  much  larger,  and  more  complete  and  conven- 
ient than  formerly. 

Most  of  the  machinery  which  passed  through  the  fire  has  been  made  available,  espe- 
cially the  new  incline  and  pumping  engines,  which  sufiered  but  little  damage. 
From  the  two  hoistiag-engines  of  tne  vertical  shaft,  which  received  most  damage,  one 
good  engine  has  been  completed  at  little  cost,  and  foundations  are  being  laid  to  put  in 
place  for  hoisting-power  for  a  new  compartment  of  the  shaft,  which,  when  completed, 
will  give  three  hoisting-compartments  and  one  pumping-compartmcnt,  and  give  hoist- 
ing capacity  of  fuHy  1,000  tons  per  day. 

During  the  time  occupied  in  reconstructing  machinery,  the  water  in  the  mine  rose 
to  16  feet  above  the  l,5uO-foot  station,  but  now  it  has  been  reduced  by  small  pumps 
driven  by  com  pressed  air  and  water-tanis  7  feet,  and  by  the  18th  instant  the  large  pump- 

■__  — ■ ^[ij^  ^g  completed  and  started,  which  will  rapidly  clear  the  mine  of  water 

s  to  resume  hoisting  ore. 
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Bucks  shaft  construction ; 

Sale  of  material §3,556  IS 

Ophir  Mine: 

Sale  of  material 2,492  OS 

Assessment  No.  29 ■     201,  (iOO  00 
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lasessment  No.  39: 

id  for  adyertisiBg  charges . $2^0  75 

Inaurance 59,000  00 

Bullion  acooant : 

Face  of  bunion $1,811,034  33 

Assay  miias ............... 6, 102  86 

1.817,187  19 

Virginia  and  Trackee  Railroad  Company : 

Eebate 6,634  3T 

Union  Consolidated  Silver-Mining  Companr : 

Hoisting  2,400  tons  of  rock , 4,gOO  00 

Bucks  sbolt  building : 

Sale  of  lumber 354  SO 

ToUl  receipts 2,095,915  17 

Cash  on  hand  December  16,  1874 495  07 

Total 2,096,310  34 


SurYeying $l,g50  00 

Printing 324  00 

Recording . 25  75 

Virginiaand  Storey  Count;  taxes 2,306  14    . 

HorseB  and  feed 2,897  74 

Ore-tax 9,110  62 

Rubber,  clothine,  blankets,  &e _ 1,339  00 

Purchase  of  real  estate 7,S50  00 

SucdrioB ., 823  50 

$35,315  75 

OfBce  expense,  San  Francisco: 

Rent , 1,600  00 

Stationery 270  33 

Stock-boards 625  00 

Newspapers,  express  cbarges,  &o,.., ... ...        261  41 

Salaries 8,125  00 

Lithographing  and  printing ..         669  50 

Fuel „ 46  00 

Carpenter's  work 29  00 

Donation  to  Virginia  City  sufferers 500  00 

12. 326  24 

Expense  assessment  No.  29 : 

Amount  paid  for  advertising , , 106  50 

Insurance : 

Premiums 2,400  00 

Bucks  ebafc  buiZdiug; 

Pay-roll $21,047  75 

Paint  and  paintiug 4,276  14 

Freight  and  hauling 4,183  17 

Lumber,  doors,  windows,  nails,  &c 27,801  30 

Hardware 276  75 

57,585  11 

Discount  on  bullion '  80,200  06 

Froifibt  on  bullion 1,843  10 

Melting  bullion 5,165  16 

Interest 7,  ©3  04 

Milling 773,793  50 

Virginia  and  Gold  Hill  Water  Company : 

Water 5,500  00 

General  expense  at  mine : 

Salaries $8,760  00 

Sliatiooery,  telegrams,  newspapers,  &c 2,900  06 

Discount  and  exchange 7,774  12 

Fuel 99  00 

Donations.... 220  00 

Matting ^ 38  25 

8afa 575  00 

,        20,356  43 
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Bucks  shaft  couatrnctioD : 

Labor 83-39,136  36 

Hardware 42,008  84 

Caudles 7,850  90 

Freight 3,854  93 

Wood,  lumber,  and  timbers . 104,042  17 

Coal  and  charcoal 2,728  39 

Supplies,  clothing,  &.e 3,254  50 

Snrgerj 1,751  50 

Foundory  work 4,205  20 

Carbons  and  drills 6,240  50 

Wirecablfie 21,916  04 

Expense  extingaiahiug fire 1,250  00 

£528,239  33 

Bucks  shaft  machinery : 

Labor 54,408  68 

Ponnderywork . 24,586  76 

Hardware 10,686  47 

Oil  and  tallow 5,386  93 

Hauling  and  freight ,■ 30,729  09 

Horses  andfeed 154  06 

Grading 2,283  76 

Engines  and  macbinery 177,968  74 

Lime „ 666  50 

Foundations 37,346  92 

344, 219  91 

Assay-oEBce ;  . 

Pay-roll 3,056  00 

Scales 283  81 

Material 628  76 

3,968  57 

Legal  eipense 5,684  25 

Traveling  expense 900  00 

Sntro  Tunnel  committee 415  80 

Total  diabnraemonts 1,875,662  72 

Superintendent  Samuel  T.  Curtis: 

Cash  with  snperintendent,  on  superintendent's  account,  in  eseesa  of 

last  year's  balance 9,393  40 

Caah  account: 

Cash  on  hand  December  15, 1875 211,254  10 

Total 2,096,310  24 
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California. — Mr.  James  G.  Fair,  tlie  snperintendent,  makes  the  fol- 
lowing report: 

DnriDg  tlie  past  year  tbe  mine  baa  been  proepected  as  follows : 

On  the  I,30(J-foot  level  a  drift  has  been  run  from  the  southern  to  the  northern  bonnd- 
ary,  weat  of  tbe  ore- vein,  oonaeotinj;  with  the  openings  of  the  Ophir  Mine. 

Cross-cut  No.  1  has  been  raa  east  213  feet  on  the  southern  boundary  to  the  ore-vein. 
This  drift  has  been  extended  north  in  the  ore-vein  100  feet,  connecting  with  the  winze 
sank  in  the  ore-body  to  the  1,400-foot  level.  The  ore  found  thus  far  on  tliia  1,300-fnot 
level  has  been  of  moderate  iju^ity,  but  that  fonnd  in  sinking  the  winze  has  been  good 
from  level  to  level. 

On  the  1,400-foot  level  a  drift  haa  been  run  west  of  theore-vein  the  whole  length  of 
the  mine  connecting  with  the  Ophir  Mine  on  the  north.  Cross-cuts  Nos.  1,  S,  and  3 
have  aleo  been  extended  from  this  drift  across  tbe  ore-vein. 

A  lateral  drift  haa  also  been  run  north  from  the  southern  boundary  in  the  ore-vein 
560  feet  and  will  soon  be  connected  with  the  workings  of  the  Ophir  Mine.  A  large 
amonnt  of  valuable  ore  is  already  developed  on  this  level,  but  it  is  less  regular  than 
on  the  levels  below. 

On  the  1,500-foot  level  a  drift  has  been  run  from  the  southern  to  the  nortbem  bound- 
ary, west  of  the  ore-vein.  Cross-cuts  liave  been  run  from  this  drift,  100  feet  apart, 
making  sis  in  all.  The  ore  thus  developed  shows  a  width  of  from  75  to  206  feet. 
Cross-outs  Nos.  1  and  2  have  crossed  tbe  ore-vein.  Cross-cute  Nos.  3, 4,  5,  and  6  have 
not  yet  been  extended  across  the  ore-vein,  and  ita  width  is  nnlinown.  A  lateral  drift 
bas  been  run  in  the  ore-vein  from  the  sonChem  to  the  northern  bounda^^,  crossing  all 
of  these  cross-cuts  and  intercepting  tlie  openings  of  the  Ophir  Mine.  The  ore  passed 
through  the  entire  length  of  this  drift,  except  the  northern  70  feet,  haa  been  of  exceed- 
ingly high  grade,  assaying  for  weeks  during  Its  consttnotion  $1,000  per  ton.  Three 
double  winzes  have  been  raised  in  the  ore-body  from  this  level  in  croea-cuta  Nos.  1,  2, 
and  3  to  tbe  1,400-foot  level,  all  paasiug  through  ore  of  excellent  quality. 

Four  winzes  have  also  been  sunk  from  the  lateral  drift  in  cross-cuts  Sos.  1,3,  3,  and 
5  to  the  1 ,550-foot  level,  all  of  them  passing  through  ore  of  high  grade  the  whole  dis- 
tance,   Tbe  developments  on  this  level  disclose  a  very  large  amount  of  exceedingly 

On  the  1,550-foot  level  the  main  drift  has  been  extended  north  400  feet  from  the 
Bouthem  boundary  ta  cross-cut  No.  5,  in  the  ore-body,  passing  through  exceedingly 
rich  ore,  and  the  face  of  this  drift  is  yet  in  ore  of  this  quality.  This  main  drift  inter- 
sects all  of  the  winzes  sunk  from  the  1,500-foot  level.  In  cross-cut  No.  1  the  ore- 
body  has  been  developed  to  a  width  of  130  feet,  and  the  ore-rein  is  not  yet  crossed. 

Cross-cut  No.  3  has  been  extended  65  feet,  and  neither  east  nor  west  walls  have  yet 
been  reached. 

Cross-cut  No.  5  has  been  developed  75  fi',et,  and  both  ends  of  the  drift  are  in  high- 
grade  ore,  as  neither  tbe  east  nor  west  walls  have  yet  been  reached. 

Between  cross-cuts  Nos.  3  and  3  a  double  winze  has  been  sunk  to  the  depth  of  1S8 
feet,  through  ore  of  excellent  quality  the  entire  distance,  which  terminates  in  ore  of 
tbe  same  richness.  Another  winze  haa  been  snnk  S'20  feet  south  of  the  southern 
boundary  to  a  depth  of  147  feet.  No  cross-cuta  have  been  run  from  the  bottom  of 
these  winzes.  The  developmente  made  by  theae  winzes  prove  the  continuity  at  those 
lower  depths,  of  the  same  ore-body  which  exists  on  the  levels  above,  Willi  an  appreci- 
ation in  the  quality  of  the  ore,  which  must  be  of  great  width. 

The  sinking  of  these  winzes  has  been  temporarily  discontinued  on  account  of  the 
increase  of  water  and  the  limited  means  of  hoisting.  This  difficulty  will  soon  be  ob- 
viated by  the  drift  that^is  being  mn  on  the  1,700-foot  level  of  the  Consolidated  Vir- 
ginia Mine. 

This  level  is  but  partially  explored.  Tbe  ore  found  is  of  better  qnality  than  that 
on  the  levels  above,  and  there  is  little  doubt  but  that  the  ore-body  is  of  much  greater 

My  efforts  the  past  year  have  been  to  open  the  mine  as  thoroughly  as  possible  on 
all  the  levels,  ana,  at  the  same  time,  to  take  out  aa  little  ore  aa  possible. 

The  ore -thus  removed  (5,ia3J  tons)  haa  been  daily  hoisted,  weighed,  assayed,  and 
passed  to  oar  credit  by  the  Consolidated  Virginia  Mine,  we  not  then  having  the  mills 
to  reduce  it. 

All  of  the  levels  are  connected  with  the  Coneolidated  Virginia  Mine  on  the  south, 
and  with  the  Ophir  Mine  on  the  north ;  ^Iso  by  the  various  winzes  referred  to,  which 
thoroughly  ventilates  the  mine  and  makes  it  cool  and  pleasant. 

At  the  C.  &  C.  shaft  buildings  complete  in  every  respect  have  been  erected,  and  ma- 
chinery for  pumping  and  hoisting  has  been  put  in  place,  and  is  now  in  full  operation. 
In  addition  to  the  main  building,  there  ia  a  blacksmith-ahop,  a  rope-houae,  two  large 
carpenter- shops,  and  one  machine-shop.  The  carpenter-ahops  are  supplied  each  with 
an  engine  and  machinery— one  of  these  shops  being  intended  for  the  use  of  the  Con- 
solidated Virginia  Mine,  and  the  other  for  tbe  California  mine. 
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The  macliine-ehop  is  fitted  np  with  engines,  lathee,  tools,  &c.,  one  side  of  which  is 
for  the  use  of  the  Consolidated  Virginia  Mine  and  tlie  other  Bide  for  the  Cftlifornia 
Mine.  For  security  against  all  fires,  the  works  are  snrronaded  by  liydronts,  with  a 
good  supply  ol  fire-huse ;  and  there  is  an  ample  supply  of  water  under  a  very  heavy 
presBnre. 

A  large  area  of  ground  immediately  surrounding  the  site  of  this  shaft  has  been  se- 
cured, having  been  purchased  at  a  heavy  outlay. 

This  shaft  is  situated  1,040  feet  east  of  the  Consolidat«d  Virt^inia  abaft. 

It  is  now  Bunk  with  three  compartments  to  the  depth  of  9d8  feet.  The  cost  of  this 
joint  shaft  to  January  1,1876,  was  8436,183.13. 

A  drift  is  now  being  ran  east  from  the  1,500-foot  level  of  the  mine,  which  will  con- 
nect with  the  C.  &  C.  shaft. 

It  wiU  reach  that  Bbaft  and  be  in  readiness  for  the  transportation  of  ore  as  soon  aa 
the  shaft  is  sank  to  that  depth. 

Two  hundred  and  eighty-eight  feet  remain  to  be  sunk  to  reach  this  drift. 

After  this  connection  is  made  with  the  C.  &,  C.  shaft,  1  feel  safe  in  saying  that  our 
hoisting  capacity  will  be  2,000  tons  per  day,  and  aa  to  the  supply  of  ore  we  have  noir 
in  sight  in  the  mine  a  sufficient  quantity  to  last  for  a  long  period. 

The  secretary  of  tlie  California  reports  the  following  receipts  and 
disbarsements  during  the  year : 

BBCBrETS. 

Amount  due  from  Vircinia  ofGoe,  last  statement,  since  paid |1, 113  74 

Amount  due  from  Bank  of  California,  lost  statement,  sinoepaid 574  IS 

Amount  received  January  18,  1976,  from  Bale  of  ore 453,060  46 

Nevada  Bank  over-draft 28,247  77 

483,996  09 

DISnUBSEMEKTS. 

J,  C.  Flood,  amonnt  due  him,  since  paid $30,500  00 

Freight 220  10 

Expense 4,756  43 

Advertising 101  25 

Books  and  stationery . 1,254  90 

Salaries  and  wages K7  473  'iO 

Supplies U  74o  56 

Title 2j  000  Olt 

Hoisting 2  6^1  50 

Contribution jOO  00 

Virginia  office  expense 210  60 

Interest  and  exchange 3"  jitj  St 

Satro  committee 129  On 

Barvey 600  00 

Taxes 277  75 

Legal  expense 10  SoO  00 

C.  &  C.  shaft 218  091  62 

Cftslion  hand , 147  30 


482,996  0 


ConsoUdtUed  Virginia. — This  mine  has  been  the  moat  prosperons  one 
on  the  coDtinentduring  the  past  year.  A  regular  monthly  dividend  has 
been  paid  to  the  stocl^bolders,  which  during  the  last  ten  months  has 
been  at  the  ra.t«  of  $10  per  share.  Besides  an  unparalleled  extraction 
of  ore,  a  vast  amount  of  exploring  work  has  been  done. 

In  October,  the  disastrous  fire  which  destroyed  the  greater  part  of 
Virginia  City,  swept  away  also  the  extensive  hoisting-worts  and  build- 
ings at  the  mine,  together  with  a  vast  accumulation  of  snpplies  and  the 
splendid  60-8tamp  OoDsolidat«d  and  California  mills,  the  latter  of  which 
was  about  ready  to  start.  This  seriously  affected  the  crashing  facilities 
of  the  mine,  and  also  compelled  the  stoppage  of  ore-extraction  and  nearly 
all  underground  work  and  bullion  shipments  until  the  hoisting-worlis  and 
necessary  buildings  could  be  replaced.    Bat  in  the  face  of  the  most 
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serions  diflScnlties,  and  at  tlie  worst  season  of  the  year,  this  was  accoia. 
plished  by  the  indomitable  energy  of  the  superintendent,  Mr.  James  O- 
Pair,  in  the  short  space  of  not  quite  two  months,  the  new  machinery  and 
buildings  being  superior  to  those  destroyed. 

Mr.  Fair's  report  on  the  operations  at  the  mine  during  the  past  year 
is  as  follows : 

ViRGlNlA,  Nev.,  December  31,  1B75. 

During  the  paat  year  IQQjWT^^^s  tons  of  ore  h»ve  been  abBtracted  from  all  the  levels 
of  the  Conaolidaled  Virginia  Mine,  and  i69,091iS8ff  tons  have  been  reduced,  which 
yielded  $16,731,653.43  in  bullion.  There  are  now  in  the  oie-honse  and  at  the  milla 
2,968=^  tons,  valued  by  assay  at  $47S,080. 

ThiB  ore  has  been  taken  from  the  1,200,  1,300, 1,400,  and  1,500  foot  levels,  including  a 
small  qaantity  which  has  been  gathered  in  the  esploratiODS  which  have  been  made 
on  the  I,5l>0-l'aot  level. 

On  the  1,200  and  1,300  foot  levels  the  ore-bodiea  have  not  been  developed  as  far  as 
they  extend,  north.  On  the  1,400-foot  level  the  ore  has  been  explored  south  450  feet 
fjrom  the  shaft,  and  it  extends  north  from  the  shaft  to  the  northern  boundary  of  the 
mine.    On  this  (the  1,400-foot)  level  the  exact  width  of  the  ore-body  is  known. 

On  the  1,500-foot  lerel  the  ore  has  been  traced  south  for  a  distance  of  4H0  feet  from 
the  northern  line,  and  has  been  thoroughly  explored  by  cross-cuts  from  the  east  wall 
to  the  west  wall.  On  this  level  all  the  ore  is  of  a  high  grade  and  the  width  of  the  body 
varies  from  150  feet  to  320  feet.    The  ground  sooth  of  this  is  entirely  unexplored. 

On  the  l,&5n-foot  level  a  lateral  driu  extends  the  whole  length  of  the  mine.  Start- 
ing at  the  southern  boundary  it  runs  northerly  on  the  east  aide  of  the  ore  nutil  it 
reaches  a  point  400  feet  distant  from  the  northern  line,  where  it  cats  tbrough  the  clay, 
and  thence  passes  all  the  way  through  ore  to  the  northern  line.  This  level  is  only  par- 
tially developed.  Noneof  thecroBs-oula  have  yet  reached  the  eastern  boundary  of  the 
ore.  The  ore  on  this  level  is  of  a  better  quality  than  that  which  has  been  found  on 
any  of  the  levole  above.    Its  width,  I  have  no  doubt,  will  prove  oreater. 

At  a  point  320  feet  south  of  the  northern  line  a  double  winze  nas  been  suck  from 
this  {1,550-foot)  level  to  the  depth  of  147  feet.  This  winze  has  passed  all  the  way 
through  ore  of  a  very  high  grade,  and  terminates  in  ore  of  the  same  quality.  The 
sinking  of  this  winze  has  been  temporarily  discontitiued  on  account  of  the  increase  of 
water  and  our  limited  means  for  hoisting.  Front  this  same  level,  north  of  the  north- 
em  line,  another  double  winze  has  been  sunk  to  the  depth  of  128  feet,  through  excel- 
lent ore  the  entire  distance,  which  terminates  in  rich  ore.  The  developments  made  by 
these  winzes  prove  the  continuity,  at  these  lower  depths,  of  the  same  ore-body  which 
esista  on  the  level  above,  with  an  appreciatiou  in  the  quality  of  the  ore. 

From  this  level,  (the  1,550-foot,)  at  the  sonthem  boundary,  a  double  winze  has  also 
been  sunk  down  to  the  1,700-foot  level.  From  the  bottom  of  this  winze  a  drift  has 
been  run  uorUi  107  feet.  This  winze  and  drift  are  both  east  of  the  oro-voin,  and  con- 
sequently no  information  in  I'egard  to  the  ore  ii)  this  locality  and  at  this  depth  has 
been  gained  by  the  work.  Work  on  this  drift  was  discontinued  two  months  ago  on 
account  of  the  water  which  flowed  into  it  from  the  Gonld&  Curry  Mine.  This  obsta- 
cle will  soon  be  removed,  and  work  will  be  resumed. 

AH  the  levels  of  the  mine  are  connected  by  various  winzes,  reaching  from  level  to 
level  for  ventilation  and  the  passage  of  men  and  materials.  The  1,200, 1,300,  and  1,550 
foot  levels  are  connected  with  the  Gould  &  Curry  shalt  for  ventilation,  and  the  1,200, 
1,300, 1,400,  and  1,500  footlevels  are  oonnectedwithtlieOphirMiiieforthesame  purpose. 

There  is  a  large  reserve  of  ore  in  all  the  levels  of  the  mine  which  have  been  opened. 
In  extracting  the  ore,  instead  of  trying  to  show  an  extraordinary  yield  by  the  working 
of  the  higher  grade  alone,  it  has  been  my  constant  purpose  to  so  unite  the  higher  and 
lower  grades  of  ore  as  to  maketheaverage  yield  conform  to  an  averagestandard  value. 
And  this  I  have  done,  believing  such  a  course  to  be  for  the  beet  interest  of  the  com- 
pany. 

The  complete  destruction  of  our  hoi  sting- works  and  ore-house  by  tbe  disastrous  fire 
which  occurred  on  tbe  2Sth  of  October  last  stopped  all  work  in  the  mine  from  that  day 
up  to  the  13th  day  of  December,  on  which  date  we  again  commenced  to  hoist  ore,  and 
since  that  time  more  than  600  tons  of  ore  have  been  raised  daily.  This  quantity  of  ore 
exceeds  onr  present  milling  capacity,  but  in  fifteen  days  more  this  milling  capacity  per 
day  will  be  increased  260  tons. 

The  entire  hoisting-works^  with  ore-house,  have  been  rebuilt  on  an  enlarged  scale, 
with  many  improved  conveniences  in  the  various  departments.  A  two-story  build- 
ing, 100  feet  by  50  feet,  is  in  the  process  of  erection,  to  be  nsed  for  the  assay  and  bullion 
department,  and  it  is  now  about  one-half  completed.  When  finished  there  will  be  room 
and  facilities  ibr  melting  and  assaying  $5,000,000  of  bullion  per  month. 

A  large  extent  of  ground  around  and  in  the  vicinity  of  the  hoisting- works  has  been 
porchased  to  give  ample  space  for  the  storage  of  wood,  timber,  and  mine  materials. 
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By  the  acqniaitiou  of  this  ground  the  hoisting- work 3  now  Stand  in  a  couparativaly 
iBolated  Bitnation,  eo  that  tiiere  will  be  but  little  danger  from  aoy  lire  except  that 
which  might  originate  on  our  own  premises. 

For  security  against  all  fires,  the  works  are  surrounded  by  hydrants,  with  a  good 
supply  of  fire-hose,  and.  there  is  an  ample  supply  of  water  uoder  a  benv^  preasute.  I 
ivill  also  add  that  the  city  of  VirgiBia  is  coneiructing  a  perfect  system  of  water -wocks. 
These  works  will  sni'coaQd  us  and  give  additional  protection  against  fire. 

The  Virginia  and  Truckee  Railroad  encirolea  us  on  three  sides,  so  that  our  mine-snp- 
plies  are  conveniently  landed  on  the  west  or  upper  side,  and  oar  ore  is  expeditiously 
shipped  from  the  east  or  lower  side  of  the  worke. 

At  the  C.  &.  C.  shaft  buildings  complete  in  oYery  respect  have  been  erected,  and  ma- 
chinery for  pumping  and  hoisting  has  been  pnt  in  plaee  and  is  now  in  full  operation. 
In  addition  to  the  main  building  there  is  a  black^ith-sbop,  a  rope-bouse,  two  large 
carpenter- shops,  and  one  machine-shop.  The  carpenter-shops  are  supplied  each  wilh 
an  engine  and  machinery — one  of  these  shops  being  intended  for  the  use  of  the  Con- 
solidated Virginia  Mine  and  the  other  for  the  California  Mine.  The  maohiue-sbop  is 
fitted  up  with  engines,  lathes,  tools,  &c. — one  side  of  which  is  for  the  use  of  the  Con- 
solidated Virginia  Mine  and  the  other  side  for  the  California  Mine. 

A  large  area  of  ground  immediately  surrounding  the  site  of  this  shaft  has  been  se- 
cured, baying  been  purchased  at  a  heavy  outlay.  This  shaft  is  situated  1,040  feet  east 
of  the  Consolidated  Virginia  shaft.  It  is  now  sunk,  with  three  compartments,  to  the 
depth  of  940  feet.    The  cost  of  this  joint  shaft  to  this  date  has  been  f  436,I»3.13. 

A  drift  is  now  being  ran  east  from  the  1,500-fbot  level  of  the  Consolidated  Virginia 
Mine,  which  nill  connect  with  the  C.  &■  C.  shaft.  It  wilt  reach  that  shaft  and  be  in 
readiness  for  the  transportation  of  ore  as  soon  as  the  shalt  is  sunk  lo  that  depth.  Thi-ee 
haodred  and  thirtj-eix  feet  remain  to  bo  snnk  to  reach  this  drift. 

After  this  connection  with  the  C.  &  C,  shaft  is  made,  I  feel  safe  in  saying  that  our 
hoisting  capacity  will  be  2,000  tons  per  day,  and  as  to  the  supply  of  ore,  wo  liave  now 
in  sight  in  the  mine  a  sufficient  quantity  to  last  for  many  years. 

The  secretary  of  tiie  company  reports  the  following  receipts  and  dis- 
bursements : 


Bullion i 

BaUion-samples 

Insurance , 

Balance-aooonnt,  including  balances  due  at  last  annual  meeting  from 
superintendent,  treasnrer,  and  banks,  all  since  paid : 

Bank  of  California 862,450  43 

J.  6.  Fair,  8uperint«adent 4,6S5  80 

ST.  J06  23 
Less  due  J.  C.  Flood,  1 


17,060,885  89 


DISBUKSBM&N'IS. 

James  G.  Fair,  superintendent _ $142,471  29 

Cash 639  95 

Nevada  Bank 40,4(>a  73 

Virginia  office  expenses 6,888  65 

Wood,  lumber,  and  timber 285,437  yi 

Kepairs 974  31 

Hauling S,  174  IB 

Freight 5,550  20 

Sutro  committee 1,998  00 

Survey 1,300  00 

Books  and  stationery 937  85 

Legal  espeuae 27,505  00 

Advertising 288  50 

Water 4,500  00 

Eeal  estate 15,995  75 

Contribotion 750  00 

Latrobe  tunnel 2,942  00 

Hoisting 8,382  50 

Construction 96,9^  53 
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TaseB 5152,795  13 

Bnllion  leGlamation.,.,  ..,..,..,,„ ,„ 4,344  18 

Eeduotion 2,19B,236  97 

Interest  aod  Bxchange . .... 1,530  50 

BnUioD  freight 56,383  79 

DividendH  Nob.  10  to  21  iDulusive 12,204,000  00 

C.&C,  joint  shaft 901,981  89 

Rullinn  diMOont 640,715  48 

Back  dividends 4  50 

Supplies 157,519  76 

Salaries  and  wages 760,698  87 

Expense 6,540  46 

17, 060. ses  83 
next  <fe  JSeicfter,— Mr.  Fair,  who  saperintends  also  this  mine  and  the 
Gould  &  Cnrry,  makes  the  following  statemeotB:  The  Best  and  Bel- 
cher has  no  works  of  its  own,  adjoins  the  Consolidated  Virginia  on  the 
south,  and  has  600  feet  of  ground.  A  north  drift  has  been  run  the 
whole  length  of  the  mine,  but  no  cross-cuts  made  on  account  of  the 
great  ilow  of  water  likely  to  be  encountered,  and  draining  being  impossi- 
ble in  the  absence  of  machinery.  The  outside  vein  matter  is  precisely 
the  same  as  Consolidated  Virginia,  and  assays  from  $5  to  $20  where 
Ibniid,    Heavy  machinery  will  shortly  be  erected. 

Gowld  &  (Jurry. — During  the  past  yeaj  the  entire  shaft  has  been  re- 
timbered  and  new  and  larger  pumps  put  in.  A  heavy  flow  of  water 
from  the  1,600  and  1,700  foot  levels  prevented  any  prospecting  during 
the  year. 

The  following  is  an  abstract  of  Mr.  Fair's  annual  report  to  the  com- 
pany for  the  fiscal  year  ending  November  30, 1875 : 

The  BQperlnteDdent,  in  hia  annnal  report,  says  tliat  in  the  previous  annual  report  be 
recommended  that  two  additlooal  conpartmeiits  of  (he  main  abaft  be  sunk  from  the 
1,300-foot  to  the  1,500-foot  level,  and  that  dating  tie  year  the  work  waa  done,  doabling 
the  hoisting  capacity  as  well  as  bettering  the  ventilation  of  the  mine.  Work  on  the 
shaft  between  the  1,500-foot  leveland  the  surface  bad  been  continuona  throughout  the 
twelvemonth,  Notwithstanding  thia  work  the  shaft  is  now  in  bad  condition  and  ex- 
iremely  dangerous — the  ewelling  groand  crushea  in  the  timbera  and  is  a.  oonataot 
source  of  delay  and  expense,  and  Mr.  Fair  reooramenda  a  atoppage  of  work  for  a  BhorC 
time  and  a  substantial  retimberiog  of  the  four  compartments  of  the  abaft,  from  the 
1  .oDO-foot  to  the  fifth  levels.  This  can  be  done  at  the  same  time  work  in  the  mine  la 
earried  on,  bnt,  in  the  superintendent's  opinion,  the  cost  by  this  method  would  be 
(iouhled,  and  the  work  would  not  be  as  subatantiaJ  as  it  wonid  be  were  all  other  work 
stopped.  The  year  has  shown  a  mat«rial  increase  in  the  flow  of  water  in  the  mine, 
three-qnarteraof  it  coming  from  the  east  side  of  the  shaft  over  1,500-foot  level.  AH  of 
the  8-inch  pamps  have  been  removed  within  the  year,  and  a  ]2-iiich  pnmp  aubstltuted, 
but  even  with  this  increased  capacity  be  was  unable  to  keep  the  mine  &ee  from  water 
IjeJow  the  1,600-foot  level.  The  moving  of  the  timbers  in  the  abaft  displaces  pumps 
and  piamp-roda,  cansing  stoppages  constantly  and  the  accumulation  of  water,  which 
can  only  he  remedied  by  a  thorough  letimbering  of  the  shaft.  On  the  l,700-foi)t  level 
the  main  drift  has  be^  extended  to  the  northern  bonudary  and  connected  with  the 
Best  &  Belcher  joint  winze  eankfrom  the  1,500-faot  level,  which  secnred  a  good  venti- 
lation. The  east  drift  on  this  level  has  been  inn  east  from  the  incline  1,033  feet  to  the 
east  wall  of  the  vein,  but  as  it  showed  strong  iudioationa  of  water,  and  as  the  pnmps 
were  already  working  to  their  full  capacity,  it  waa  deemed  best  not  to  cut  into  the 
vein.  No  cross-cuts  have  yet  been  made  on  this  level,  and  its  value,  therefore,  baa  not 
been  ascertained.  The  formations  passed  through  by  lateral  drifts  look  favorable  and 
assay  ftom  So  to  820  per  too,  but  all  the  work  done  so  far  ia  outside  the  ore-vein.  The 
winze  sunk  182  feet  below  the  l,700-fo6t  level,  designed  to  connect  with  the  2,000-foot 
level  of  the  Savage,  is  now  filled  with  watM-.  The  1,500-foot  level  has  been  thoroughly 
developed  by  croee-cuts  in  all  parts,  but  no  ore  of  value  has  berai  discovered,  Mnoh 
work  haa  been  done  on  the  levels  above,  in  {H<o^>ecting  new  levels,  uid  repairing  and 
extending  old  ones,  bnt^l  have  fitiled  to  diaelose  ore  of  value.  It  ia  evident,  eaya  the 
anperintendent  in  concluding  his  report,  that  the  company  muat  look  to  the  l,70t>-foot 
level  and  further  deptha  for  the  prodactlon  of  ores.  Buildings,  engines,  and  machinery 
are  in  eicelient  order,  and  there  are  good  supplies  of  timber  and  materials  on  hand 
£>r  the  winter. 
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The  fuUowiDg  ia  a,  syDopsia  of  tlie  aeeretaiy'a  leport :  Keceipta  dnring  the  fiscal  year 
amoanWil  to  ^9,399,  of  wbioh  $97,648  were  from  an  aaseasment,  $2^,743  from  the 
eale  of  13,000  sbaies  of  atock,  and  $18,466  from  various  other  aonrces.  DiabTirsementB 
amounted  to  $3S8,377,  leaving  aa  cash  on  hand  at  the  close,  $11,023.  Of  the  diaburse- 
ments  |230,348  waa  for  labor,  34,090  for  sluice-tunnel,  $3,503  for  legal  espenaes,  JI,174 
foe  esohange,  $52,973  for  general  expenses,  |3,766  for  interest,  $1,752  for  taxes,  and 
^.84  for  minor  items. 

Savage. — Tliis  mine  has  attained  a  vertical  depth  by  main  incline  of 
2,300  feet.  A  winze  bas  lieen  sunk  120  feet  below  tiiat,  making  total 
vertical  depth  2,420  feet.  No  cross-cats  have  been  made  daring  the 
year,  but  drifts  north  and  south  on  the  2,000  and  2,200-foot  levels  have 
been  run  nearly  the  entire  length  of  the  claim.  A  heavy  body  of  water 
was  encountered  at  the  bottom  of  the  incline,  which  arose  to  the  2,100- 
foot  level  and  filled  all  the  lower  levels.  By  the  middle  of  January  the 
pumps  and  tanks  bad  so  reduced  the  water  as  to  allow  of  work  being 
again  prosecuted,  when  a  second  body  of  water  broke  in  the  north  drift, 
2,200-foot  level,  and  flooded  the  mine  up  the  1,800-foot  level,  where  it  now 
stands.  Heavy  pumping-macbinery  is  being  coDStrncted  j  until  this  is 
completed,  it  will  be  impossible  to  go  on  with  the  work. 

I  owe  these  facta  to  Mr.  P.  F.  Osbistou,  the  superintendent,  to  whom 
I  am  also  indebted  for  most  valuable  assistance,  and  particularly  for 
the  collection  of  reports  from  other  superintendents,  and  for  the  com- 
piiatioa  of  the  larger  part  of  the  material  here  submitted  concerning  the 
Comstock  mines. 

Hate  &  Norcross. — This  mine  is  in  the  same  condition  as  the  Savage, 
they  being  connected  by  drifts  on  each  level.  The  water  affects  both 
mines  in  the  same  way,  which  can  only  be  overcome  by  the  application 
of  heavy  machinery.    Jamea  G.  Fair  ia  the  superintendent. 

ChoUar. — This  mine  continues  to  extract  ore  from  the  old  workings, 
the  yield  for  1875  being  18,850  tons,  which  milled  $317,382.32,  an  aver- 
age of  $16.84  per  ton.  There  are  1,400  feet  in  the  claim ;  the  vertical 
depth  of  the  shaft  is  1,350  leet.  On  the  1,050, 1,150, 1,250,  and  1,350 
foot  levels  drifts  have  been  run  to  the  south  line  and  the  neceseary 
cross-cuts  made  withoutdiscoveringanybodiesof  ore.  The indicatione, 
however,  are  very  flattering,  and  the  company  is  confident  of  yet  finding 
paying  ore-bodies  on  getting  deeper. 

Mr.  I,  L.  Requa,  the  superintendent  of  this  and  the  succeeding  com- 
pany, has  famished  the  facta  concerning  them. 

Uhollar,  SorcrosB,  and  Savage  Shaft  Companies. — The  Ohollar,  Hale 
&  Norcross,  and  Savage  Companies  have  commenced  to  sink  a  combi- 
nation shaft  situated  3,000  feet  east  of  the  Chollar  shaft.  This  is  to  be 
used  by  the  three  companies,  each  bearing  its  share  of  the  expense  of 
sinking,  aa  follows:  Chollar  contributes -^l ;  Hale  &  iJorcross  contrib- 
utes ^ ;  Savage  contributes  ^.  This  will  be  the  largest  shaft  ou  the 
Comstock ;  there  will  be  four  compartments,  three  of  which  will  be  for 
hoisting  purposes  and  one  for  pumping  entirely.  The  hoisting  compart- 
ments will  be  6  by  6  feet,  the  pump  compartment  6  by  7  feet.  The 
shaft  will  be  moat  aubataotially  timbered  with  14-inch  square  timbers, 
framed  in  seta,  6  feet  from  centers.  The  pumping-machinery,  now  under 
contract,  will  conaist  of  two  lioes  of  12-iaoh  inside  diameter  pumps  con- 
nected with  one  14  by  14  inch  pump-rod.  The  machinery  is  to  be  of 
sufficient  power  to  sink  5,000  feet.  The  pumps  will  be  worked  by  a  com- 
ponnd  cylinder  engine — inititd  cylinder  S4-iuch  and  main  cylinder 
G8-inch  diameter,  vertical  and  direct  acting.  The  contract-price  is 
$260,000,  The  hoisting-machinery  will  be  of  the  most  improved  pat- 
tern ;  in  fact,  it  is  to  be  ike  hoisting-works  of  the  Comstock. 

It  is  calculated  that  the  shaft  will  cut  the  Comstock  ledge  at  about 


,v  Google 


158     MISB8   AND   MINING   WEST   OP   THE   ROCKY    MOUNTAINS. 

3,500  feet.  Tbe  shaft  is  now  being  sank  in  east  country-rock  abont 
4,000  feet  east  of  where  the  vein  shows  in  the  croppings.  Thia  shaft 
will  be  a  great  saving  to  the  companies  when  completed  to  the  vein,  as 
it  will  do  away  with  the  inclines  now  used,  which  are  both  expensive 
and  inconvenient. 

Bullion. — Although  this  mine  has  never  yet  prodnced  any  paying 
bodies  of  ore,  Mr.  E,  A,  Schultz,  superintendent  of  the  Bullion,  Ex- 
chequer, and  Alpha,  writes  that  he  considers  the  present  prospect  very 
flattering.  The  depth  of  the  shaft  is  1,400  feet.  Drifting  on  tbis  level 
(1,400-foot)  a  distance  of  150  feet  sonth  and  275  feet  north,  and  making 
two  cross-cuts,  one  north  and  one  south,  some  streaks  of  ore  2  feet  wide 
were  fonnd  on  the  hanging-wall  assaying  from  $10  to  $120.  Pitch  of  vein 
40°  east.  A  drift  from  the  1,700-foot  of  Imperial  shaft  (equal  to  1,830- 
foot  level  of  the  Bullion)  has  been  run  through  the  Alpha  and'  Ex- 
chequer Companies'  ground,  and  au  upraise  commenced  to  connect  with 
the  incline  at  the  1,400-foot  level.  No  explorations  have  been  made  on 
the  1,830-foot  level,  owing  to  the  insnfflciency  of  air,  A  drift  has  been 
started  from  the  Imperial  shaft  at  the  2,000-foot  level,  which  is  the 
2,130-foot  of  the  Bullion,  by  three  companies,  the  Bullion,  Alpha,  and 
Exchequer,  to  prospect  their  ground.  The  drift  is  in  west  country-rock, 
not  having  reached  tbe  vein  yet.    Number  of  feet  in  claim,  943^. 

Exchequer. — This  mine  has  400  feet  in  its  claim.  The  company  is  said 
to  be  a  very  close  corporation.  The  ground  is  being  prospected  by  the 
combination  drift  from  the  Imperial  2,000-foot  level.  Prospects  favor- 
able.   The  company  has  no  works  of  its  own. 

Alpha. — The  same  as  was  said  of  the  Exchequer  will  apply  to  this 
mine.  The  company  claims  300  feet  adjoining  the  Exchequer  on  the 
south.    No  hoisting- works. 

Imperial.-^Thifi  miriG,  as  reported  byMr.C.  C,  Batterman,  the  superin- 
tendent, has  reached  a  vertical  depth  of  2,150  feet.  No  prospecting 
has  been  done  deeper  than  the  2,000foot  level.  No  new  bodies  of  ore 
have  been  encountered  during  the  past  year.  The  work  of  developing 
the  ore  already  in  sight  has  been  vigorously  carried  on,  and  some  ore 
extracted  and  milled  which  yielded  an  average  of  about  $30  per  ton. 
The  width  of  the  vein  on  the  2,000-foot  level  is  unknown,  as  no  cross- 
enta  have  cut  entirely  through  it  yet.  During  the  year  there  were 
1,448  feet  of  drifts  run  and  248  feet  winzes  sunk. 

QoM  Hill  proper. — Under  this  head  come  the  small  claims  situated 
between  the  Imperial  and  the  Yellow  Jacket,  varying  in  length  from 
10  to  120  feet,  all  of  which  are  prospected  throngh  the  Imperial  and 
Yellow  Jacket  shafts.  The  situation  of  these  claims  on  lowest  levels  is 
the  same  as  Imperial  and  Yellow  Jacket.  A  consolidation  of  these 
claims  is  spoken  of,  which  will  probably  soon  take  place,  when  hoisting- 
works  will  be  erected. 

Yellow  Jacket. — This  mine  has  attained  a  depth  of  1,940  feet,  100  feet 
of  incline  being  sunk  last  year.  No  ore  was  produced  in  1875.  There 
have  been  run  on  the  1,740, 1,840,  and  1,940  foot  levels  about  4,000  feet 
of  drift.  The  vein  varies  from  250  to  320  feet  in  width  and  pitches  40° 
to  the  east.  Some  seams  of  ore  have  been  encountered  on  every  level, 
but  not  sufficient  quantities  to  pay  for  extracting.  The  assay-value 
averages  about  $11  per  ton.  The  ledge  continues  to  hold  its  strength 
and  regularity  and  is  quite  free  from  water.  Value  of  improvements, 
$400,000,  consisting  of  hoisting-works  and  machinery.  The  entire  bull- 
ion product  of  the  mine,  as  reported  by  Mr.  Thomas  S.  Taylor,  the 
superintendent,  to  whom  I  am  indebted  for  the  above  account,  has  been 
$14,500,000,  and  dividends  $2,184,000 ;  assessments,  $2,349,000. 
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Kentuck. — This  company  has  for  the  last  five  years  done  no  work 
from  and  tbrough  its  own  sliaft,  whicli  is  but  700  feet  deep.  There  are 
deeper  shafts  on  each  side  of  its  groand,  which  contains  but  96  feet,  and 
has  been  thoroughly  prospected  from  both  the  Crown  Point  and  Yellow 
Jacket  shafts.  The  vein  is  very  strong,  and  carries  a  very  large  pro- 
portion of  qnartz,  which,  however,  assays  bat  little.  No  ore  has  been 
extracted  for  the  past  five  years.  Mr,  8.  L.  Jones,  the  superintendent, 
bas  charge  of  the  Crown  Point  also,  and  has  favored  me  with  the  ac- 
counts here  published  of  both  mines. 

Crown  Point. — This  mine  contains  600  feet  of  the  length  of  the  lode, 
and  has  attained  a  vertical  depth  of  1,700  feet.  There  have  been  8,000 
feet  of  drifts  and  winzes  run  daring  1875  on  the  1,500, 1,600,  and  1,700 
foot  levels.  The  width  of  the  ledge  varies  from  75  to  150  feet  and  pitches 
very  regularly  3G°  east.  On  the  1,500-foot  level  tlie  ore  is  of  low  grade, 
containing  about  $30  in  gold  and  silver  to  the  ton.  On  the  1,600- foot  the 
quarts  is  the  same  as  on  the  1,500,  but  contains  less  metal  until  it 
reaches  a  point  100  feet  north  of  the  Belcher  line,  where  a  decided  im- 
provement takes  place,  and  the  ore-body  apparently  assumes  its  former 
size  and  value.  On  the  1,700-foot  one  drift  has  been  run,  which  is  to 
the  east  of  the  incline,  and  exposes  140  feet  of  quartz,  assaying  from  $4 
to  $10,  with  a  base-metal  streak  of  about  4  feet  inside  nearly  in  the 
center.  Owing  to  the  great  heat,  which  is  120°  Fahrenheit,  this  drift 
bas  been  stopped  for  the  present  without  having  reached  to  east  wall. 
The  total  amount  extracted  in  1875  is  155,180  tons,  which  yielded 
$3,124,052.  The  total  amount  of  bullion  produced  since  1865  is 
828,449,387.68.  Dividends  paid  during  th«  same,  $11,898.  Assessments 
for  the  same  period,  $662,100.    Improvements  valued  at  $400,000. 

Belcher. — This  mine  contains  1,040  feet  on  the  lode ;  vertical  depth, 
1,650  feet.  The  width  of  the  ledge  varies  from  200  to  300  feet,  and 
pitches  37°  east.  Number  of  tons  of  ore  extracted  in  1875  was  126,350 ; 
value  of  ore  extracted  during  sam.;  time,  $3,107,993.  Total  value  of  ore 
extracted  since  1865,  $31,411,938.;'  1 ;  amount  of  dividends  paid  during 
same  time,  $15,393,600 ;  amount  of  assessments,  $660,400.  The  width 
of  ore  on  the  1,500-foot  level  is  about  60  feet,  and  will  yield  about  $30 
per  ton.  On  account  of  water  aird  the  absence  of  pumps  in  this  mine, 
but  little  has  been  done  below  th*;  1,500-foot  level,  and  nothing  is  known 
of  the  value  and  extent  of  the  urebody.  New  pumping-maehinery  is 
now  being  put  in  place,  at  a  cost  of  $400,000;  expense  to  be  divided  be- 
tween the  Crown  Point  and  Belcher  Companies.  This  will  enable  them 
to  prospect  to  a  depth  of  4,000  leet.  The  pumps  will  be  placed  in  the 
air-shaft,  which  has  been  retimbered  since  the  fire,  and  will  now  be  used 
for  pumping  as  well  as  ventilation.  Mr.  W.  H.  Smith,  the  superintend- 
ent, furnishes  the  facts  as  to  this  mine,  and  also  the  Segregated  Belcher. 

The  following  is  an  abstract  of  the  secretarj's  report  for  the  fiscal 
year  of  the  company : 

The  receipts  were :  From  bullion,  83,383,873.55  ;  enah.  on  Land,  Jaauair  1,  1875, 
$241!,079.15.  The  principal  items  of  diebnrsemenis  were;  From  dividend  No.  34, 
$ai2,000 ;  the  aggregate  espcnaes  were  $3,846,717,65 ;  cash  on  hand,  $329,759,45,  and  a, 
time  certificate  in  the  Bank  of  California  of  8148,909,61.  There  were  34,117  tona  of 
ore  worked  during  the  year,  whioh  yielded  at  the  rate  of  S28.43  per  ton. 

To  this  may  be  added  the  following : 

The  drift  running  soBth  from  the  incline,  1,500-foot  level,  is  in  a  distance  of  416  feet. 
The  east  drift,  eaiae  le^el,  on  the  Bill-floor,  has  attained  a  length  of  92  feet.  The 
northeast  drift,  on  the  1,600-foot  level,  is  in  333  feet.  The  stopes  continue  to  yield 
well,  especially  the  1,500-foot  level,  the  ore  from  which  runs  very  high  in  gold. 

Segregated  Belcher. — This  mine  has  160  feet  of  ground,  and  has  been 
prospected  of  late  years  through  the  Belcher  and  Overman   shafts. 
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Some  streaks  of  very  rich  ore  found  on  the  1,300-foot  level,  which  ia 
their  lowest  working  level,  but  not  iu  paying  quantities.  Mr.  W.  H. 
Smith  is  the  superintendent. 

Overman, — This  mine  contains  1,200  feet  of  ground.  The  shaft,  which 
is  in  east  country-rock,  has  attained  a  vertical  depth  of  1,168  teet.  The 
mine  has  been  prospected  throughout  the  north  600  feet,  on  the  700, 
900,  and  1,100  foot  levels.  Four  hundred  feet  north  of  the  shaft  there 
has  been  sunk  a  winze,  which  has  followed  a  very  regular  wall  on  the 
west  side  from  the  700  to  the  1,100  foot  levels.  In  this  wia&e,  and  lying 
on  the  foot-wall,  some  very  rich  seams  of  ore,  varying  from  2  inches  to 
6  feet,  have  been  discovered,  of  which  about  400  tons  have  been  ex- 
tracted, the  value  of  which  is  about  $20,000.  The  ore  ia  remarkably 
free  from  all  base  metals.  During  the  past  year  very  little  prospecting 
has  been  done  on  the  1,100-foot  level,  owing  to  an  immense  flow  of 
Tvater  at  the  bottom  of  the  shaft.  New  and  powerful  pumps,  the  largest 
now  in  use  on  the  lode,  are  successfully  handling  the  water,  and  the 
sinking  of  the  shaft  is  being  carried  on.  The  pumps,  which  are  14  inches 
diameter  and  8  feet  stroke,  run  at  the  rate  of  6  strokes  a  minute.  The 
sinking  is  necessarily  slow,  and  but  5  feet  per  week  are  added  to  the 
depth  of  the  shaft.  There  have  been  2,500  feet  of  drifts  run  on  the 
Tftrious  levels,  none  of  which,  excepting  the  north  drift  on  the  900-foot 
level,  have  developed  any  ores  of  value.  Mr.  Charles  Forman,  the 
superintendent  of  this  mine,  has  charge  of  the  Caledonia  also,  and  has 
furnished  the  accounts  of  both. 

Caledonia. — During  the  past  year  .'i  new  shaft,  1,040  feet  east  of  the 
old  shaft,  has  attained  a  vertical  depth  of  945  feet.  No  drifting  has 
been  done  from  this  shaft,  except  to  cut  the  vein  at  a  depth  of  l,(iOO  feet. 
Value  of  improvements  on  the  mine,  $240,000.  The  old  shaft  is  shut 
down,  owing  to  the  ground  through  which  it  passed  being  clay  and  very 
heavy  on  the  timbers,  which  made  it  troublesome  and  expensive  to  keep 
in  repair.  Considerable  low-grade  ore  has  been  extracted  from  this 
mine  in  former  years,  but  not  of  sufficient  value  to  pay  over  expenses. 

Justice. — This  mine,  which  has  heretofore  been  considered  an  outside 
claim,  has  the  past  year  developed  considerable  ore,  of  which  assays  as 
high  as  $7,000  have  been  procured.  The  average  value,  however,  of  the 
ore  developed  so  far,  being  120  feet  long  and  15  feet  wide,  is  about  $35  per 
ton.  The  rock  is  of  a  gypsum  character.  There  have  been  1,100  tons 
extracted  during  the  past  year,  which  milled  $26  per  ton.  The  ore  is 
found  on  the  600-foot  level,  the  course  of  which  is  north  22'^  west.  The 
lowest  level  is  the  860- foot ;  no  prospecting  has  been  done  at  this  point. 
The  future  of  the  mine  is  very  encouraging,  there  being  a  large  ([uantity 
of  milling-ore  in  sight.  Cost  of  improvements,  $120,000.  During  the 
year  1875, 1,500  feet  of  drifts  were  run  on  various  levels,  Mr.  T.  J,  Mc- 
Clelland, the  superintendent,  is  authority  for  these  statements. 

Silver  Sill — This  property  is  a  consolidation  of  the  Echo,  Saint  Louis, 
and  Lucerne  claims,  and  adjoins  Justice  ou  the  south.  The  claim  em- 
braces 4,075  feet.  Two  distinct  ledges  run  through  this  ground,  each 
cropping  out  prominently  at  the  surface,  and  can  be  traced  nearly  the 
entire  length  of  the  claim.  The  mine  has  yielded  over  $1,000,000  in'bull- 
ion,  principally  gold;  but  as  depth  is  obtained  the  silver  is  increasing 
and  gold  decreasing.  The  vein  on  the  334-foot  level  is  about  120  feet 
wide  and  has  well-defiued  walls  on  either  side ;  the  pitch  is  45°  east. 
Thousands  of  tons  of  ore  have  been  extracted  from  the  iirst,  second,  and 
third  levels.  The  south  portion  of  the  mine  has  been  prospected  but 
little.  Vertical  depth  of  shaft  is  444  feet.  An  incline  was  begun  here, 
and  is  now  down  111  feet.    The  character  of  the  ore  is  much  the  same 
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as  that  of  the  Justice,  For  the  above  description  I  have  to  thank  Mr. 
John  Van  d©  Water,  the  superintendent, 

Siiceor. — This  company,  which  has  for  several  years  produced  consid- 
erable bullion,  has  for  the  last  two  years  been  engaged  in  sinking  a  new 
shaft  some  2,000  feet  to  the  east  of  the  old  workings.  The  shaft  is  now 
030  feet  deep,  and  some  fine  ore,  assaying  as  high  as  $275,  has  been 
struck  in  the  bottom  of  the  shaft.  As  this  development  has  been  made 
hut  a  few  (lays,  it  is  impossible  to  state  its  value.  Mr.  John  Segur,  who 
furnishes  the  above  description,  is  the  snperintendent. 

Dayton. — As  I  learn  from  Mr.  N.  0.  Hall,  the  superintendent,  this  mine, 
situated  on  the  line  of  the  Comstock,  has  been  a  producing  one  for  sev- 
eral years,  having  yielded  $340,000 ;  but  the  ore  of  the  surface-workings 
to  a  depth  of  300  feet  has  almost  given  out,  and  the  company  are  now 
sinking  their  shaft  deeper  in  hopes  of  the  ore  coming  in  again,  as  the 
ledge  is  remarkably  well  defined  and  its  walls  very  regular.  Depth  of 
shaft,  650  feet ;  lowest  drift,  500  feet. 

Kossuth. — This  mine  has  2,700  feet  of  ground,  and  joins  the  Dayton  on 
the  south.  The  shaft  is  600  feet  deep.  Pitch  of  vein,  40°  east;  width 
of  vein,  80  feet.  Assay-value  of  ore,  $12.  The  mine  has  produced  about 
$50,000  in  bullion.  Value  of  improvements,  $150,000.  Ledge  well  de- 
fined and  holds  its  strength  througlioot  its  entire  depth.  At  a  dis- 
tance of  1,400  feet  north  and  south  considerable  water  coming  from 
the  350  and  500  foot  levels.  The  south  end  of  the  mine  has  of  late 
shown  considerable  improvement  ou  both  the  350  and  500  foot  levels, 
the  ore  occasionally  assaying  as  high  as  $170.  Mr.  P.  H.  Scott,  the 
superintendent,  who  furnished  the  above  statement,  considers  the  pros- 
pects of  this  mine  very  encouraging. 

Webier  contains  1,500  feet,  and  joins  the  Kossuth  on  the  south.  This 
being  a  new  location,  little  can  be  said.  The  shaft  is  down  125  feet. 
Kossuth's  prospects  are  encouraging  for  this  mine,  Mr.  J.  P.  Hutchin- 
son is  the  superintendent. 

Daney. — This  mine  is  next  to  the  Webber  on  the  south,  has  erected 
fine  machinery,  and  is  now  500  feet  deep.  Drifting  on  400-foot  level  haa 
developed  a  large  and  well-defined  vein,  but  no  ore  of  value  has  been 
extracted.  The  claim  has  2,000  feet  of  ground.  The  mine  has  been 
shutdownfor  several  months,  but  will  resume  operations  about  the  1st 
of  March  next.    Mr.  T.  J.  McClelland  is  the  superintendent. 

Quinn. — This,  the  next  mine  of  importance  south,  is  considered  a  very 
promising  one.  Considerable  money  has  been  expended  in  developing 
the  ledge  already  found  and  known  to  be  of  value.  The  croppings  are 
very  prominent,  and  assays  as  high  as  $1,000  are  obtained  from  them. 
The  company  has  strong  hope  of  discovering  a  bonanza  in  the  claim, 
and,  as  the  prospects  warrant  it,  no  expense  will  be  spared  in  its  early 
development.  The  quartz  found  is  very  similar  to  that  in  the  Belcher 
and  Crown  Point,  being  strong  and  healthy  and  very  free  from  base 
metals.  Contains  about  two-thirds  silver  to  one-third  gold,  and  is  the 
only  mine  on  the  Comstock  that  shows  bromide  of  silver.  This  mine  is 
unlike  other  mines  in  the  Spring  Valley  district,  as  most  of  them,  com- 
mencing at  the  Dayton,  north,  show  but  little  silver.  Mr.  ]?,  F.  Osbis- 
ton  is  superintendent, 

Kniclcerhoclcer, — This  mine  is  situated  on  the  southwest  branch  of  the 
Comstock  lode  and  adjoins  the  Caledonia  on  the  south.  Prospecting  is 
being  carried  on  to  a  depth  of  700  feet,  but  Mr.  H.  V.  9.  McCuUough, 
the  superintendent,  reports  that  no  ore  of  value  has  been  found. 

Baltimore. — This  mine  joins  the  Knickerbocker  on  the  south,  aAd  has 
1,050  feet  of  ground.  The  shaft  has  attained  a  depth  of  1,100  feet. 
11  M 
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Prospecting  from  tlie  shaft  has  been  carried  on  from  four  levels;  some 
ore  assaying  very  high  was  fonnd  on  the  300-foot  level,  the  average 
valae  of  which  was  $100  per  ton.  Seventy-five  tons  were  obtained  from 
this  level  and  are  now  in  the  company's  dump.  The  vein  is  quite  nar- 
row, hut  increases  in  width  with  depth  and  pitches  36®  east.  I  have  to 
thank  Mr.  E.  Strother,  the  superintendent,  for  the  above  description. 

Bock  Island. — This  mine  is  situated  next  to  the  Baltimore  on  the 
south,  and  is  in  about  the  same  condition.  The  vein  is  wider,  being  218 
feet  ia  the  south  end  of  the  mine.  The  shaft  is  down  869  feet;  the  last 
106  feet  of  the  shaft  is  in  the  vein.  Average  assays  of  quartz,  $18, 
although  very  fine  bunches  of  rich  ore  are  occasionally  found  on  the 
450-foot  level.  There  is  considerable  water  in  the  vein.  Value  of  im- 
provements, $75,000,  consisting  of  hoisting-works,  machinery,  &c.  Mr. 
Charles  Forman,  the  superintendent,  furnishes  the  above  account. 

Florida. — ^This  is  the  last  mine  of  note  on  this  branch  of  the  Com- 
stock.  The  shaft  is  about  700  feet  deep ;  the  vein  on  the  110-foot  level 
is  185  feet  wide,  and  assays  very  low.  Some  fine  pieces  of  ore  have 
been  found  on  the  300-foot  level,  but  as  a  general  thing  the  ore  is  very 
base,  as  I  am  informed  by  Mr.  J.  E.  De  Noon,  the  superintendent. 

Julia. — This  miue  is  situated  east  of  the  Chollar,  and  in  a  canon  which 
r«D8  parallel  with  the  one  in  which  the  Yellow  Jacket,  Belcher,  and 
Overman  are  sitaated,but  some  hundreds  of  feet  to  the  east.  The  mine 
has  attained  a  vertical  depth  of  1,680  feet;  prospecting  has  been  done 
on  several  levels  without  finding  ore  of  yalue.  Their  lowest  level  ia  the 
l,GOO-foot.  Some  flue  streaks  of  ore  are  met  with,  and  judging  from  the 
character  of  the  vein,  which  is  one  and  the  same  as  that  of  the  Chollar, 
the  prospects  for  a  miue  are  good. 

EuroJ)a.^ — This  mineisnextsouth  to  the  Julia,  and  has  1,000  feetin  claim. 
The  depth  of  the  shaft  is  450  feet.  Have  drifted  on  the  310  foot  level 
450  feet  west.  Width  of  vein  S5  feet ;  pitch,  48*^  east.  Assays  of  quartz 
from  $4  to  $25.  Ledge  strong  and  well  defined  ;  walls  perfect  and  very 
regular.  Mr.  John  Lambert,  the  superintendent  who  furnishes  the 
above  facts,  reports  the  influx  of  water  as  about  6,000  gallons  per  24 
hours. 

Sullivan. — This  is  the  next  claim  npou  which  work  is  being  done.  It 
ia  on  the  same  vein  as  the  Julia,  Europa,  and  "W^oodville.  A  shaft  is 
being  sunk  to  prospect  the  ground. 

Alta. — This  claim  joins  the  Sullivan  on  the  south  ;  the  shaft  is  down 
355feet;  no  drifting  done  yet;  expect  to  cnt  vein  at  000  feet.  Thismine 
has  erected  very  heavy  and  expensive  pum ping-machinery,  and  has 
started  in  good  earnest  to  develop  its  ground.  Mr.  0.  C.  Derby  is  the 
superintendent. 

Jjady  Washington. — This  joins  the  Alta  on  the  east.  The  company  is 
engaged  in  sinking  its  shaft,  whioh  has  attained  a  depth  of  550  feet. 
Width  of  ledge  over  100  feet ;  pitches  47°  east.  Will  intersect  vein  at 
060  feet.  Vein  same  as  Justice.  Very  heavy  machinery  on  the  claim. 
■Mr.  B.  P.  Keating  is  the  superintendent. 

Woodville. — This  claim  lies  where  the  two  cafions  intersect,  and  it  is 
here  that  the  trouble  occurs  as  to  the  title  between  the  Justice  and  this 
company.  Some  authorities  express  the  opinion  that  the  vein  here 
belongs  to  the  Woodville ;  but  the  point  is  a  difficult  one.  The  com- 
pany lias  extracted  a  great  deal  of  ore,  but  most  of  it  is  of  low  grade. 
Mr.  Baldwin  is  superintendent. 

The  Sutro  tunnel. — ^The  opinion  expressed  in  former  reports  concern- 
ing the  importance  of  this  enterprise  to  deep  mining  on  the  Comstock 
lode  is  likely  to  become  universal  before  long.    In  spite  of  the  positive 
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predictions  of  many  of  tlie  snperintendents  and  mining  captains,  large 
amounts  of  water  are  continually  encountered  at  considerable  depth ; 
and  it  may  almost  be  said  that  there  is  no  time  when  some  mine  on  the 
vein  is  not  in  trouble  from  this  cause.  Concerning  the  merits  of  the 
legal  controversy  between  the  Sutro  Tunnel  Company  and  the  managers 
of  the  mines,  I  have  no  opinion  to  express,  except  that  it  is  most  unfor- 
tunate that  a  worlt  which  should  have  been  completed  long  ago  by  the 
joint  efforts  of  all  the  companies  is  hindered,  delayed,  and  rendered  ex- 
tremely expensive  by  quarrels,  intrigues,  and  law-suits. 

The  following  account  of  the  tunnel  and  its  progress  to  February, 
1876,  has  been  prepared,  at  my  request,  by  Mr.  H.  S.  Drinker,  of  Phila- 
delphia.   It  will  be  found  valuable  for  reference  and  comparison: 

The  Sutro  tunnel  commences  at  the  town  of  Sntro,  which  is  located 
in  the  Carson  Valley,  3J  miles  from  Dayton  and  IJ  miles  from  the  Car- 
son Eiver.  Its  general  course  is  west-northwest,  with  a  rise  of  3  inches 
in  100  feet.  It  will  reach  the  lode  at  a  distance  of  19,899  feet  from  the 
mouth  and  1,970  feet  below  the  croppings  on  the  Savage  claim,  (1,922 
feet  below  the  shaft-month  of  that  mine.)  Drifts  will  be  driven  along 
the  lode  from  this  point  both  north  and  south.  The  act-  passed  by  the 
Forty-second  Congress  requires  that  the  main  tunnel  shall,  throughout 
its  entire  length,  have  a  cross-sectional  area  of  at  least  140  square  feet, 
including  timbers  and  space  for  drainage,  and  shall  on  or  before  its 
completion  be  provided  with  necessary  timber-supports,  double  railroad- 
tracks,  and  working-shafts.  Work  was  commenced  on  this  important 
enterprise  on  the  19th  of  October,  1869,  at  which  time  but  15  men  were 
employed,  and  they  only  on  day-shifts.  Operations  were  conducted  on 
this  limited  scale  up  to  December  1, 1871,  at  which  date  the  header,  the 
only  point  where  work  was  prosecuted,  had  been  driven  a  distance  of 
2,601  feet.  Under  the  impetus  given  by  the  consummation  of  success- 
ful financial  negotiations,  the  force  was  increased  during  the  month  of 
December,  1871,  to  232  men;  four  shafts  were  located  nearly  equidis- 
tant from  each  other  along  the  line  of  the  tunnel,  and  hoistiug  engines 
and  pumps  purchased  for  each, 

The  pumps  used  are  the  double-acting  cataract  steam-pnmps,  manu- 
factured by  Messrs.  Allison  &  Bannan,  of  Pottsville,  Pa.  They  have 
steam -cylinders  20  inches  by  72  inches  and  10-inch  discharge-pipes, 
weighing  20,000  pounds  each,  and  capable  of  lifting  the  water  from 
station  to  station,  300  feet  apart.  Steam-pumps  of  this  capacity  had 
not  been  introduced  before  on  the  Pacific  coast,  though  they  have  been 
in  use  quite  extensively  for  some  years  in  the  coal-regions  of  Pennsyl- 
vania. They  prove  greatly  preferable  to  the  old  style  of  Cornish  pump, 
now  in  general  use,  as  to  simplicity,  cheapness,  durability,  and  dimin- 
ished liability  to  get  out  of  order,  Ho  illustrate  the  working  of  these 
pumps,  the  following  extracts  are  taken  from  the  report  of  the  superin- 
tendent of  machinery  for  the  year  1872 : 

Shaft  No.  1— April. — "In  this  month  the  water  caused  considerable 
trouble  here,  there  being  over  3,000,000  gallons  pumped  from  the  shaft 
during  the  month.  Much  damage  was  done  to  the  pump  by  the  sand 
and  gravel  cutting  out  the  packing  and  wearing  away  the  cylinder  and 
glands.  The  brass  lining  of  the  pump-cylinder  had  to  be  taken  ont  and 
a  new  piston  made.  During  these  repairs  the  pump  had  to  be  raised 
by  means  of  a  chain-tackle  twice  (10  feet  each  tim^  in  order  to  keep 
it  ont  of  the  water,  so  that  the  machinists  could  continue  their  work, 
and  in  the  24  hours  that  it  took  for  these  repairs  the  water  rose  36  feet 
in  the  shaft.  At  the  same  time  the  hoisting-engine  was  raising  water 
as  rapidly  as  possible,  in  a  tub  constructed  for  tbat  purpose." 
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Shaft  No,  2 — November. — "The  cbief  work  done  here  during  the  month 
waa  fitting  up  the  two  large  pumps.  One  of  them  is  in  a  station  275 
feet  and  the  other  floO  feet  from  the  surface.  Each  of  these  pumps 
weighs  10  tons,  a,nd  the  bed-plates  they  rest  ou  are  30  feet  long.  The 
pumps  are  double-acting,  constructed  with  two  plungers  and  two  sets 
of  valves,  or,  otherwise,  two  single-acting  pumps  connected  to  one  st«am- 
pistdn.  The  column  through  which  the  water  from  these  pumps  passes 
to  the  top  of  the  shaft  is  of  wrought  iron  with  cast-iron  flanges,  and  is 
10  inches  iu  diameter.  This  column  is  securely  braced  and  supported 
by  the  shaft-timbering.  The  shafts  at  all  places  are  10  feet  long  in  the 
clear  by  5  feet  wide,  and  the  timbering  is  10  Inches  by  13  inches,  in 
sets  6  feet  apart,  supported  by  cornor-posts  10  inches  by  10  iuches.  A 
girt  of  lO.inch  by  12-inch  timber  divides  the  hoisting-shaft  from  the 
pump-shaft,  making  the  hoisting-shaft  4  feet  3  inches  by  5  feet  in  the 
clear,  and  the  pump-shaft  5  feet  by  5  feet  in  the  clear;  boards  are 
nailed  on  the  girts  so  as  to  make  each  shaft  independent,  and  a  venti- 
lator-box is  carried  up  through  the  roof  of  the  building  over  the  pump- 
shaft.  The  water-column  from  the  second  pump  discharges  its  water 
into  a  tank  at. the  first  pump-station ;  from  thence  it  is  pumped  by 
means  of  the  pump  at  that  place  and  discharged  into  tanks  at  the  sur- 
face. »  »  »  Tlie  steam-pipe  is  of  wrought  iron,  and  is  6  inches  iu 
diameter  down  to  the  first  pump,  5  inches  in  diameter  to  the  second 
pump,  and  diminished  in  size  proportionately  as  more  pumps  are  put 
in.  The  steam  is  conducted  along  the  pump-station  from  the  main  pipe 
to  the  punTp  by  a  3-inch  wronght-iron  pipe  at  each  pump.  The  suction- 
pipe,  from  the  pump  to  the  tank,  is  10  iuches  in.  diameter,  and  is  chiefly 
cast  iron.  The  water  is  made  to  pass  through  a  coudeuser  before  com- 
ing to  the  pump.  This  condenser  is  placed  at  the  back  end  of  tho 
pump-station,  and  can  be  used  at  pleasure  by  opening  a  valve,  which 
will  turn  the  exhaust-steam  through  the  condenser  instead  of  conduct- 
ing it  to  the  exhaust-box.  The  exhaust-box  is  of  wood,  12  inches  by 
13  inches  internal  area,  and  the  exhaust-steam  from  al!  the  pumps  is 
turned  into  it,  and  by  it  carried  to  the  top  of  the  shaft.  The  water 
which  may  overflow  from  the  pump-stations  is  also  conducted  into  this 
box,  so  as  to  prevent  it  splashing  in  the  shaft.  A.\l  the  steam  aud  ex- 
haust pipes  are  covered  with  thick  cow-hair  felt  sewn  upon  canvass  and 
painted ;  and  notwithstanding  this  i»recaution  the  heat  in  these  stations 
is  frequently  over  100°. 

"  The  condensers  are  the  ones  patented  by  Henry  L.  Brevoort,  of  New 
York.  They  are  made  of  cast  iron,  3  feet  in  diameter  and  0  feet  long. 
The  water  is  taken  in  from  the  side,  and  passes  up  to  tho  top  through 
an  annular  space,  thence  through  an  annular  adjustable  valve,  where  it 
is  formed  into  a  sheet-jet,  through  which  the  exhaust  steam  is  made  to 
pass.  The  amount  of  pressure  to  the  jet  is  regulated  by  a  float,  and 
the  water  can  also  be  regulated  by  hand. 

"The  number  of  hoists  made  here  this  month  has  been  i,297.  The 
two  48-inch  boilers  were  used,  and  an  average  steam- pressure  of  60 
pounds  was  maintained.  The  fuel  consumed  was  99  cords  of  Carson 
pine.  The  quantity  of  water  pumped  from  the  shaft  was  6S,i)00  gallons 
in  24  hours." 

The  tunnel  has  now  (1876}  passed  shafts  Nos.  1  and  2,  which  are  used 
for  ventilation,  Th«  draught  ascends  very  strongly  up  shaft  No,  2,  enter- 
ing at  the  mouth  of  the  tunnel.  Shafts  Nos.  3  and  4,  the  former  after 
reaching  a  depth  of  456  feet,  and  the  latter  after  being  sunk  674  feet, 
were  abandoned,  on  account  of  the  immense  influx  of  water,  which  it 
was  impossible  t 
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The  lieader  bad  reached,  on  the  15th  day  of  February,  1876,  a  length 
of  12,259  feet,  leaving  7,640  feet  to  be  cat.  The  tunnel  for  the  last  800 
feet  has  been  in  mineral,  assaying  from  $2  to  $20  per  ton.  It  can  only 
be  ascertained  by  actual  experiment  whether  this  country-rock  will  pay 
for  concentration  and  reduction ;  if  it  does,  there  is  enough  material 
already  traversed  to  last  for  the  nest  hundred  years. 

At  present,  natural  ventilation  takes  place  as  far  as  shaft  No.  2,  be- 
yond which  mechanical  means  are  necessary  until  a  connection  is  estab- 
lished with  the  mines.  Two  No.  4  Eoot  blowers  are  used,  with  11-inch 
galvanized-iron  tubing,  and  the  air  in  the  header,  3,300  feet  beyond  shaft 
ilo.  2,  is  perfectly  pure  and  cool.  But  besides  the  air  delivered  by  the 
blowers,  there  is  the  condensed  air,  which  is  delivered  by  the  use  of  six 
machine- drills  in  operation  in  the  header.  The  Burleigh  drills  in  nse  in 
the  header  were  at  first  supplied  with  air  by  a  compressor  located  at 
shaft  No.  1,  which  had  been  constructed  by  the  Bocidt6  Cocberill,  of 
Belgium.  After  shaft  No.  2  was  passed,  the  air-compressor  at  shaft  No. 
1  was  exchanged  for  a  new  one  started  at  shaft  No.  2,  constructed  by 
the  Humboldt  Company,  of  Kalk,  near  Dentz,  on  the  Ehine.  Both 
compressors  have  given  great  satisfaction. 

In  bad  ground,  or  wherever  timbering  is  thought  necessary,  12-inch 
by  14-ineh  posts,  with  14-inch  by  16-inch  caps,  are  used,  placed  5  feet 
apart,  though  in  some  places  tbey  are  put  close  to  each  other.  The 
timber  used  is  sawed  pine;  and  in  bad  ground  the  center-piece  of  a  tree 
is  always  selected.  Timber  costs  on  an  average  $30  per  thousand,  de- 
livered at  the  mouth  of  the  tunnel.  Wood  is  used  for  fuel,  and  costs 
$6.50  per  cord,  delivered. 

In  1874,  when  machine-drills  were  first  used  at  the  tunnel,  the  Bur- 
leigh drill  was  adopted,  and  has  thus  far  done  very  satisfactory  work. 
From  information  received  at  Mont  Oenjs,  Hoosae,  and  elsewhere,  it 
was  supposed  that  five  drills  were  needed  for  every  one  in  operation, 
but  practical  experience  here  has  shown  that  for  the  six  drills  in  nse, 
four  or  six  at  most  additional  ones  would  keep  the  heading  going  without 
any  interruption — that  is,  provided  there  is  a  machine-shop  and  compe- 
tent mechanics  are  employed  to  keep  the  machines  in  repair.  English 
steel  was  at  first  employed,  hut  at  present  Black  Diamond  steel,  made 
in  Pittsburgh,  is  in  use  and  is  considered  fully  equal  to'the  English. 

The  heading  which  is  now  being  driven,  8  by  10  feet,  is  blasted  out  by 
means  of  a  center-cut  and  "  squaring  up,"  This  will  ultimately  he  en- 
larged to  a  section  of  10  by  12  feet.  The  cut  has  a  depth  of  from  7  to 
8  feet,  and  a  face  of-  from  4  to  5  feet.  From  3  to  8  holes  are  drilled  on 
each  side.  This  wedge  being  first  blasted  out,  the  sides  are  then 
squared  up  by  means  of  one  or  two  series  of  4  or  more  holes  each,  ac- 
cording to  the  hardness  of  the  rock.  The  average  lime  to  take  oat  a 
cut  and  square  up  averages  about  12  hours. 

Before  machine- drilling  was  introduced,  the  average  progress  was 
not  over  100  feet  per  month,  while  now  it  is  at  least  350  feet  for  every 
thirty  days.  Where  timbered,  the  tunnel  as  far  as  completed  is  13  by 
IC  feet  outside  of  the  timber,  which  are  10  by  12  inches,  except  the 
inside  posts,  which  are  10  inches  square.  This  is  divided  into  two  com- 
partments, each  5^  feet  wide  at  the  bottom,  4J  at  the  top,  and  10  feet 
high,  with  a  passage-way  between  and  a  drain  underneath.  The  top 
and  sides  are  covered  with  lagging  of  2-inch  plank.  The  shafts  are 
timbered  with  sets  of  10  by  12  inch  timber,  placed  o  feet  apart  from 
center  to  center,  with  10  by  10  inch  posts. 
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The  following  table  gives  tlie  location  and  depth  of  the  four  principal 
shafts  of  the  tunnel : 


SliattNo.l,  (finished).... 
Shaft  No.  2,(fini8hed).... 
Shaft  No.  3,  (abandoned). 
Shaft  No.  4,  (abaadoned) 


All  work  on  the  tunnel  has  been  done  by  day-labor,  with  the  excep- 
tion of  some  very  small  contracts  iu  the  first  stages  of  the  work. 

The  rates  of  wages  are  as  follows,  (in  gold :) 

Foremen,  per  day $8  00 

Shift- bosses,  per  day G  00 

Drill-men,  per  day 5  00 

Laborers,  car-men,  and  all  others  employed  under  ground 4  00 

In  addition  to  the  above  rates  the  following  premium  has  been  offered 
during  the  past  year :  For  every  foot  over  300  per  month,  and  less  than 
400,  $S  per  foot ;  of  400  and  less  than  600,  $10  per  foot;  anything  over 
500,  $20  per  foot.  The  above  to  be  divided  equally  among  the  men 
employed  under  ground. 

In  the  heading  two  men  are  employed  to  each  machine,  one  driil-man 
and  one  miner  assisting,  making  a  total  of  thirty -sis  per  day.  These 
men  do  all  the  work  of  shoveling  and  loading  in  the  heading,  in  addi- 
tion to  the  drilling.  The  average  number  of  men  employed  by  the 
company  during  the  year  1875  was  as  follows :  1  general  superintendent, 
1  accountant  and  paymaster,  1  chief  engineer,  1  assistant  engineer,  1 
carpenter,  1  foreman  of  tunnel,  3  shift-bosses,  3  blasters,  18  drill-men, 

1  drill-boy,  18  miners,  11  car-men,  1  station-tender,  3  track-layers,  4  tim- 
ber-men, 10  repair-men,  3  machinists,  1  machinists'  helper,  3  engineers, 

2  firemen,  2  blacksmiths,  2  blacksmiths'  helpers,  1  tinsmith,  3  watchmen, 
4  teamsters  and  assistants,  1  hostler,  7  laborers,  1  ranchman,  1  laborer 
on  improvements,  1  mail-carrier ;  total,  110, 

Work  on  the  tunnel  is  now  (1876)  being  vigorously  poshed,  and  it  is 
expected  that  it  will  be  completed  about  January  1, 1878. 

The  following  tables  will  show  the  monthly  progress  made  in  driving 
the  heading  and  iu  sinking  shafts,  from  the  beginning  of  the  work  up 
to  March  1, 1876.  A  set  of  averages  is'  also  appended,  showing  det.iils 
of  work  during  the  year  1875 : 
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Slalement  of  progress  of  the  Sulro  tuimelfi-om  Mober  19,  1869,  io  March  1,  1870. 
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Statement  ofprogreei  of  the  Sutro  tunnel,  ^c— Cotttinued. 
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TaNc  of  averages  for  1S75. 


Progress  per  week,  feet 

Flow  of  water,  miner's  inches 

Air  temperatnre  at  mouth,  deg.  Fabr.. 

At  shaft  No.  1  east,  deg.  Fabr. . . 

At  shaft  No.  1  west,  deg.  Fahr  , . 

At  shaft  No.  2  east,  deg.  Fabr. . , 

At  shaft  No.  2  west,  deg.  Fabr  . . 

At  beading,  deg.  Fabr 


71.  CO 
51.11 
59.9 
74.35 
07.65 
79.17 
80.67 
82.58 
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"Water  temperature  at  month,  deg.  Fahr 74.  S9 

At  shaft  No.  1,  deg.  Fabr 76.86 

At  shaft  No.  3,  deg.  Fahr 79. 39 

At  heading,  deg.  Fahr 81. 81 

Somber  of  holes  drilled COS.  81 

Number  of  holes  blasted 344. 62 

Aggregate  depth,  feet 2,092.21 

Average  depth,  feet 6. 77 

Powder  consumed,  pounds 2. 62 

Number  of  exploders  consumed 351. 28 

Bock  extracted,  car-loads 521. 81 

Number  of  drills  sharpened 448. 8 

Number  of  men  employed 110 

Feet. 
The  progress  of  the  tunnel-header  {10  feet  iu  width  anil  8  feet 

in  height)  for  the  year  1875  has  been 3,728 

Giving  an  average  progress  per  month  of 310. 66 

An  average  progress  per  week  of 71.69 

An  average  progress  per  day  of , 10. 24 

And  an  average  progress  per  shift  of  eight  hours  of 3.  41 

Quantity  of  water. 
The  average  daily  flow  of  water  (in  miner's  inches,  al- 
lowing 6  inches  pressure  above  the  top  of  the  orifice) 
has  been 51.11 

GullUDS. 

Which  is  equal  (in  standard  gallons  at  12.2  gallons  for 
each  miner's  inch  per  minute)  to  a  flow  per  minute  of.  623.54 

Per  hour : 37,412.40 

Per  day 897, 897. 60 

Per  month 26, 936, 928. 00 

And  for  the  whole  year 323,243,186.00 

Tons. 
Calculating  the  weight  of  each  standard  gallon  at  8.33 
pounds,  we  get  an  average  flow  per  minute  (in  tone  of 

2,000  pounds)  of 2. 1194 

Per  hour 155. 1644 

Per  day 3, 739. 1456 

Per  mouth 112, 191. 1680 

And  for  the  whole  year,  of 1,346,302.160 

Air  temperature. 

Deg.  Fahr. 

During  the  year  the  average  temperature  at  the  mouth  of  the 

tunnel  was 61.23 

The  highest  temperature  was  on  July  22 80.00 

The  lowest  on  January  22 33. 00 

At  a  point  immediately  east  of  shaft  No.  1  the  average  temper- 
ature was 74. 35 

The  highest,  (October  8)  , 79. 00 

The  lowest,  (August  1) 62. 00 

At  a  point  immediately  west  of  shaft  No.  1  {there  being  a  slight 
air-curreut  down  shaft  No.  1  and  up  shaft  No.  2}  the  average 

temperature  was 67.  65 

The  highest,  {September  15) 76. 00 

The  lowest,  (April  15) 56.00 
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Deg.  Fabr. 
At  a  point  immediately  east  of  shaft  No.  2  the  average  was  -  -  - .     79. 17 

The  highest,  (October  15) ., 82. 00 

The  lowest 78. 00 

At  a  poiut  immediately  west  of  shaft  No.  2  the  average  was. ...     80. 67 

The  highest,  (October  15  and  December  15) 83. 00 

The  lowest 79. 00 

At  the  heading  the  average  temperature  for  the  year  was 82. 58 

The  highest,  (December  1) , 88. 00 

The  lowest : 79. 00 

It  is  a  curious  fact  that  the  temperature  iu  the  tunnel,  especially  near 
shaft  N*.  1,  is  lower  iu  the  hottest  part  of  the  summer  than  during  the 
winter  mouths. 

Water  temperature. 

The  average  temperature  of  the  water  flowing  from  the  tuunel  was: 

DegrBes. 

At  the  month 74. 89 

At  shaft  No.  1 , 76. 86 

At  shaft  No.  2 79. 39 

At  the  headiog 81. 81 

Holes  drilled  and  Masted. 

During  the  last  eight  months  of  the  year  (uo  accouut  having  been 
kept  before  that  time)  there  were  drilled,  by  raeans  of  six  Burleigh 
drills,  a  total  of  9,882  holes  from  2  to  2^  inches  in  diameter.  In  many 
cases,  but  more  especially  in  hard  rock  and  when  in  proximity  to  tim- 
bers, holes  had  to  be  blasted  twice,  swelling  the  total  of  holes  blasted 
to  11,029.  The  aggregate-  depth  of  all  the  holes  drilled  is  equal  to 
06,951  feet,  or  a  line  12.68  miles  in  length.  The  average  depth  of  holes 
was  6.77. 

Foivder  consumed. 

To  blast  the  holes  above  mentioned  25,945  pounds  of  Giant  and  Her- 
cules ponder  was  used,  the  average  for  each  hole  being  2.62  pounds. 

Exploders  consumed. 

A  total  of  11,241  exploders  were  set  off  by  friction  batteries. 

Rode  extracted. 

The  number  of  car-loads  of  rock  removed  during  the  last  eight  months 
was  16,698,  which,  at  an  average  of  two  tons  each,  gives  a  total  of  33,398 
tons. 

Drills  sliarpeJtcd. 

The  account  of  the  number  of  drills  sharpened  was  only  kept  for  a 
portion  of  the  year ;  at  times  as  many  as  110  drilis  were  required  for 
one  round  of  holes,  while  at  others  very  few  were  required. 

LANDEE   COUNTY. 

The  principal  mining  operations  of  this  county  are  iu  the  Keese  Eiver 
district,  where  the  Manhattan  Company  controls  nearly  all  the  producing 
min^.    By  a  steady  policy  of  acquiring  contiguous  mining-claims,  this 


,v  Google 


172     MINES   AND   MINING   WEST    OF    THE    ROCKY   MOUNTAINS. 

company  has  greatly  strengtheoed  its  position,  and  avoided  conflicts  of 
title  which  would  have  been  disastrous  to  the  districts  I  know  of  no 
place  in  the  United  States  where  such  conflicts  could  more  easily  arise, 
or  would  ba  more  difficult  to  decide,  than  at  Lander  Hill.  The  veins 
are  small,  numerous,  and  full  of  faults  and  dislocations.  More  than 
once,  in  tLe  earlier  days,  a  rich  vein  was  suddenly  cut  ofif  by  a  cross- 
fissure,  beyond  which  the  continuatiou  could  not  be  found.  To  trace  the 
movement  and  rediscover  the  vein  was  difficult  enough,  but  to  prove  its 
identity  and  so  establish  ownership  against  the  claim  of  some  adjoining 
owner  was  well-nigh  impossible.  The  natural  result  was,  that  the  miner 
who  had  lost  his  vein  pushed  boldly  into  the  country-rock  to  find  it,  and 
"  recognized  "  as  the  missing  pi-operty  the  first  vein  he  found  which  was 
rich  enough  to  convince  him  of  its  identity.  The  lapse  or  purchase  of 
one  title  after  another  has  now  made  the  Manhattan  Company  the  owner 
of  so  much  ground,  that  exploration  and  extraction  can  be  carried  on 
freely.  This  is  not  only  a  good  thing  for  the  company :  it  is  the  only 
condition  which  permits  tho  exploration  of  the  district.  These  small 
and  broken,  though  often  rich  veins,  could  not  support  the  expense  of 
separate  administrations,  in  addition  to  the  necessary  high  cost  of  min- 
ing in  such  ground  and  of  the  reduction  of  refractory  ores  in  a  district 
scantily  supplied  with  fuel  and  remote  from  railway  communication. 
The  Manhattan  Mill,  owning  the  only  Stetefeldt  furnace  in  the  region,  (the 
company  having  purchased  the  exclusive  right,)  enjoys  a  considerable 
custom  business,  besides  its  regular  work  on  the  ore  of  the  company's 
mines.  The  company  reports  a  product  of  about  $600,000  for  the  year, 
but  the  reported  product  of  the  county,  most  of  which  came,  I  presume, 
from  the  Manhattan  Mill,  was  over  $1,000,000.  The  Battle  Mountain 
Mining  Company,  (near  Galena,)  producing  during  the  year  $69,700,  was 
the  only  other  considerable  enterprise  in  progress  and  yielding  returns- 
Por  the  products  of  smaller  concerns,  the  assessor's  report  may  be  con- 
sulted, on  a  previous  page. 

I  regret  that  the  miscarriage  of  a  paper  by  Mr.  Alexander  Trippel 
prevents  me  from  presenting  in  this  place  some  further  notes  of  technical 
interest  on  the  experiments  in  ore-concentration  and  in  processes  of  re- 
duction carried  on  during  1876  in  Central  Nevada.  If  these  should  be 
in  whole  or  in  part  recovered  before  the  final  pages  of  this  report  are 
lirinted,  they  will  be  given  in  the  Appendix. 

MYE  COUNTY, 

Thiscounty,  which  for  a  number  of  years  back  has  been  comparatively 
dormant,  has  during  the  last  year  begun  again  to  furnish  considerable 
amounts  of  bullion.  The  principal  product  of  this  year,  however,  did 
not  come  from  the  old  districts,  most  of  them  having,  in  spite  of  consid- 
erable developments,  remained  unprofitable.  The  Tybo  district,  though 
comparatively  new,  has  proved  itself  on  the  other  hand  a  very  important 
one. 

FhiladelpMa  district — I  nm  indebted  for  notes  on  this  district  to 
Mr.  W.  P.  Leon,  who  has  also  in  former  years  kindly  contributed  to  my 
reports. 

The  mineral  deposits  of  the  district  occur  somewhat  irregularly  near 
granite  rocks  on  the  west,  extending  in  a  northerly  and  southerly  direc- 
tion, and  slate  and  quartz,  &c.,  on  the  east.  There  is  one  main  fissure-lode 
now  known,  the  Highbridge.  The  principal  mining  property  on  this 
lode  is  the  El  Dorado  South,  on  which,  with  the  exception  of  about  250 
•feet  at  the  southern  extremity,  the  vein  of  quartz  is  plainly  traceable 
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thronghoat  its  extent.  Varying  from  a  bare  trace  to  bold  and  magnifi- 
cent clitta,  rising  here  and  there  above  the  surface,  the  croppings  con- 
tinue even  into  contignous  lands.  Such  outcrops  are  often  unusually 
massive,  and  consist  of  a  compact  white  quartz,  richly  clouded  with 
dark  and  antiinonial  ores  of  silver.  In  the  solid  portions  of  the  lode  the 
silver-ores  are  scattered  throughout  the  whole  mass.  Nearly  the  entire 
contents  of  this  vein,  above  water-line,  areiu  a  more  or  less  advanced 
state  of  oxidation  and  chlorination, 

In  the  old  works  the  vein  varies  from  15  to  40  feet  in  width,  but  the 
productive  portion  of  the  vein,  the  pay-stratum,  also  varies  from  9  to 
20  feet.  The  ore  is,  found  at  times  permeating  the  entire  vein,  at  other 
times  it  lies  nearest  the  hanging  wall  on  top  of  the  solid  ledge.  This  prop- 
erty is  owned  by  a  company  of  San  Francisco  capitalists,  and  is  now 
fairly  under  way  to  receive  the  fullest  development.  A  vertical  shaft 
(the  Leon  shaft)  near  the  south  end  of  the  claim  is  being  sunk  to  tap 
the  ore-body  known  to  exist  from  previous  developments  iu  the  old 
incline  works,  bat  allowed  to  remain  aodistarbed  until  better  facilities 
than  those  afforded  by  an  incline  could  be  completed.  The  company 
has  a  20-6tamp  quartz-mill,  with  all  the  modem  improvements,  steam 
hoisting-works,  with  two  powerful  engines,  a  30-inch  Coruish  pump, 
and  all  the  necessary  materials  and  machinery  to  work  the  property, 
which  is  under  the  immediate  supervision  of  Mr.  W.  F.Leon,  who  is  also 
one  of  the  heaviest  owners  in  the  enterprise. 

The  Belmont  Mining  Company  and  its  properties  are  next  in  impor- 
tance. The  works  are  situated  some  three  or  four  hundred  yards  north- 
erly from  the  property  above  mentioned,  and  on  the  same  vein.  This 
company  has  a  vertical  shaft,  and  is  developing  its  mines  in  a  systematic 
manner.  In  the  earlier  times  of  the  district,  the  Highbridge  and  Tran- 
sylvania, belonging  to  the  company,  were  widely  celebrated.  The  Old 
Combination  Company's  mines,  situate  north  of  the  last-mentioned 
pioperty,  are  lying  idle,  and  have  been  so  almost  uninterruptedly  since 
1868.  This  property  consists  of  a  part  of  the  Highbridge,  the  Consti- 
tution, and  other  mining  locations,  "With  the  exception  of  the  High- 
bridge,  this  property  is  wholly  undeveloped.  Iu  consequence  of  the 
stagnation  of  this  enterprise,  the  interests  of  Philadelphia  mining-dis- 
trict have  materially  suffered.  A  40-stamp  mill  and  hoisting-works  are 
still  there,  though  in  a  somewhat  dilapidated  condition. 

The  El  Dorado  North,  Arizona,  Mouitor-Belmont,  Quintera,  and  other 
locations,  at  one  time  promising  good  returns  to  their  owners,  are  now 
lying  idle,  the  parties  owning  them  preferring  to  await  the  development 
being  made  by  the  Bl  Dorado  South  and  Belmont  Companies.  There 
are  three  mills  in  the  district,  two  of  20  stamps  and  one  of  40,  the 
two  former  belonging  respectively  to  the  El  Dorado  South  Consolidated 
Mining  Company  and  the  Monitor  and  Belmont  Mill  Company,  the  latter 
to  the  Combination  Company.  To  the  former  two  mills  Stetefeldt  fur- 
naces are  attached,  having  a  capacity  to  roast  20  tons  of  ore  each  per 
day.    The  combination  mill  has  10  reverberatory  furnaces. 

The  deep  workings  now  in  progress  in  the  Bl  Dorado  South  and  Bel- 
mont Mines  will,  it  is  hoped,  prove  the  beginning  of  new  prosperity  for 
the  district. 

The  ores  of  this  district  are  of  high  grade,  assaying  often  hundreds 
of  dollars  per  ton.  Beautiful  crystals  occur,  rendered  more  beautiful  by 
fanciful  twistings  and  net-work  of  native  silver.  Besides  the  native 
silver,  chloride  of  silver,  antimonial  silver,  stromeyerite,  sulphurets  of 
silver  and  iron,  atetefeldtite,  and  carbonate  of  copper  occur.    In  nearly 
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every  instance  tlie  best  ores  are  associated  with  oxides  of  copper  and 
iron,  and  in  such  cases  the  percentage  of  silver  is  always  large. 

Tyho  district. — This  district  has  assumed  an  importance  during  the 
last  years  which  puts  it  second  in  rank  as  a  lead-silver  district  in  the 
State.  1  am  indebted  to  Messrs.  W.  A,  Skidmore  and  H.  Degroot  for 
the  following  report  on  the  principal  mining  property,  to  which  the  dis- 
trict owes  its  reputation : 

The  property  of  the  Tyho  Consolidated  Miuiiig  Company  conaiata  of  miaea  and  re- 
duction-works,  water- franchiacB,  tram -ways,  housea,  sliopa,  and  varioas  other  improve- 
ments, the  whole  located  along  and  adjacent  to  Precipico  Canon,  a  broad  and  deep 
ravine  which  at  thia  point  cuts  the  easterly  slope  of  the  Hot  Creek  Mountains  at 
nearly  right  angles.  Bordering  thia  ravine  on  tlie  south,  and  rising  above  it  to  a 
height  of  a  thousand  feet  or  more,  is  the  rug;ged  eminence  known  as  Preeipieo  Mount- 
ain, Striking  diagonaily  aoross  the  canon  m  a  northwesterly  and  southeasteriy  direc- 
tion, the  croppinga  of  a  heavy  mineral-bearing  lode  are  clearly  traceable.  On  this  lode 
the  mining-claims  of  the  company  (four  in  number)  are  located.  The  Crosby,  the 
most  northerly  claim  of  the  group,  commencing  near  the  center  of  the  cafiou,  extends 
thence  south  400  feet.  Aa  scarcely  any  work  has  been  done  on  this  ground,  not  much 
cin  be  said  about  it,  ita  value  being  derived  from  its  position  on  an  ore-channel  of 
known  fertility. 

Adjoining  the  Crosby  on  the  aonth  ia  the  Casket  claim,  embracing  within  its  limits 
666  feet.  Two  perpendicular  shafts — one  near  either  exlremity  of  this  ground — have 
been  carried  down  to  a  depth  of  about  70  feet,  a  drift  having  been  run  from  the  bot- 
tom of  the  more  northerly  for  a  distance  of  SO  feet.  In  this  shaft  a  streak  of  good  ore 
from  3  to  31  feet  in  tbickoess  was  struck,  pnd  some  ten  or  twelve  tons  taken  out,  and 
there  can  be  little  doubt  but  further  exploratioa  will  develop  here  a  large  and 
permanent  body  of  good  ore.    Both  of  these  shafts  are  well  timbered. 

On  the  Lafayette,  a  few  roda  to  the  weat  of  the  Casket  claim,  a  shaft  has  been  sunk 
to  a  depth  of  60  feet  on  a  line  of  well-defined  croppings  trending  nearly  east  and  west. 
From  the  bottom  of  this  shaft  adrift  has  been  carried  easterly  in  the  vein-matterTO 
feet,  disclosing  a  stratum  of  medium-grade  ore  from  6  to  3  feet  in  thickness.  The 
course  of  this  vein  indicates  that  it  will  Intersect  the  dominating  lode  a  abort  distance 
beyond  the  sooth  boundary  of  the  Casket  ground ;  andit  is  reasonable  to  suppose  that 
a  marked  enrichment  of  the  main  lode  will  ensue  at  the  ]>oiut  of  junction.  This  out- 
lying ledge  has  not,  however,  been  sufSciently  exploited  to  determine  either  its  course 
or  dimensions  with  exactness,  though  its  fertility  seems  to  be  pretty  woU  assured. 
This  claim  is  called  the  Lafayette,  and  covers  a  linear  section  of  1,200  feet. 

The  Two  G  Mine,  so  named  from  the  initials  of  Gillett  and  Gaily,  its  former  owners, 
extends  south  from  the  Casket  1,200  feet.  Thia,  the  only  one  of  the  company's  claims 
yet  thoroughly  developed,  haa  been  opened  up  by  means  of  three  tunnels  driven  in 
and  with  the  course  of  the  ore-channel.  These  adits  stand  vertically  the  one  above 
the  other,  having  been  started  in  the  croppings  of  the  lode  which  here  stretch  obliquely 
along  the  northerly  face  of  Precipico  Mountain,  crossing  it  at  an  elevation  of  about 
3U0  feet  above  the  adjacent  ravine. 

This  exposure  of  the  lode  has  greatly  facilitated  its  exploitation  by  the  means  here 
adopted ;  thia  series  of  tunnels,  with  their  various  connection,  tending  also  to  promote 
ventilation  and  the  ready  extraction  of  the  ores  from  the  mine.  The  lowest  of  these 
tunnels,  designated  Ko.  1,  is  530  feet  long,  while  No.  3,  the  next  above,  is  600  feet;  and 
the  uppermost,  No.  3,  is  SOO  feet  in  length.  The  latter  penetrates  the  lode  at  a  depth 
of  113  feet  below  the  highest  croppings.  Tunnel  Ko.  3  lies  100  feet  below  No.  3,  and 
tunnel  No.  1  33  feet  below  No.  %  these  adits  being  connected  by  means  of  inclined 
winzes  opened  at  suitable  pointa  along  them.  The  material  through  which  they  are 
driven  has  proved  ao  firm  that  timbering  has  been  required  at  only  a  few  spots. 

The  principal  ore-bearing  deposits  in  this  mine  seem  to  occur  in  the  form  of  vertical 
shoots  or  chimneys  standing  between  and  inclining  with  the  waDa  of  the  lode,  and 
pitehing  toward  the  southeast.  The  dimensions  of  these  ore-bodies  are  variable,  rang- 
ing from  4  to  10  feet  in  thickness  and  from  30  to  60  feet  in  length.  'ITiey  are  usually 
connected  by  seams  of  vein-matter  or  ore,  the  wall-rock  coming  in  occasionally  and 
compressing  the  latter  to  a  very  narrow  limit,  and  at  a  few  spots  displacing  them  en- 
tirely. In  the  upper  workings  these  contractions  are  more  noticeable,  uearly  disap- 
pearmg  in  the  lower  levels  of  the  mine. 

In  the  upper  tunnel,  Ko.  3,  some  good  ore  was  encountered  at  intervals  thronghont 
its  entire  length.  At  the  entrance  of  tunnel  No.  a  the  vein-matter,  composed  mostly 
of  excellent  ore,  showed  a  thickness  of  about  4  feet.  Fifty  feet  in  from  the  mouth  o'f 
the  tunnel  an  upriae  was  made,  which  finally  ran  into  wall-rock.  Ten  feet  farther 
on  the  ore  came  in  again  rich  and  heavy,  and  ao  continued  for  ten  or  twelve  icet,  when 
it  suffered  another  contraction,  and  for  fifty  feat  on  was  very  irregular,  uarrowing  and 
expanding  sharply  from  1  to  6  or  7  feet.    After  a  farther  advance  of  120  feet  the  ore 
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spread  ont  to  a  thickness  of  7  feet— all  high  grade— a  sliort  stoping  Laving  been 
carried  up  here  to  a  height  of  30  feet.  From  thlH  point  the  ore  beld  on  contractiDg  and 
expanding  for  a  distance  of  nearly  300  feet,  when  a  still  heavier  body  set  in,  which  was 
cross-cut  ibr  8  feet  without  arriving  at  its  western  limit.  Sloping  was  carried  up  ia  this 
chimney  to  a  great  height  withont  reaching  ite  apes. 

After  holding  its  lateral  proportions  for  25  or  30  feet,  this  chimney  narrowed  to  4 
feet,  and  20  feet  farther  on  waa  cut  off  altogether  by  tho  invasion  of  lime-rock  from 
the  east.  Deflecting  the  tunnel  to  the  right  SJO  feet  carried  it  throogh  this  obtrud- 
ing mass  and  into  another  chimney  of  high-grade  smel ting-ore  of  unascertained  thiok- 
nese,  adrift  6  feet  in  length  having  failed  to  cross-cut  it.  After  penetrating  this  chim- 
ney south  for  a  distance  of  10  feet,  work  was  here  discontinued,  leaving  the  face  of  the 
tQnnel  in  the  most  promising  body  of  ore  yet  opened  up  in  the  mine.  As  the  irregu- 
larities of  the  ore  in  the  tunnel  above  corresponded  with  those  encountered  here,  it  is 
inferred  that  this  chimney  win  be  intersected  by  the  upper  tunnel  when  the  ta,tter 
shall  have  boon  advanced  another  150  or  160  feet. 

Tho  first  60  feet  of  tunnel  No.  1  was  run  outside  of  and  at  a  slight  angle  with  the 
ledge.  After  running  70  feet  the  latter  was  reached  and  a  shatt  put  down  at  the  point 
of  contact  to  a  depth  of  30  feet.  In  this  shaft  a  sheet  of  good  carbonate  ore  was  ex- 
posed varying  from  8  to  20  inches  in  thickness.  The  tunnel  carried  this  sheet  of  ore 
somewhat  enlarged  in  for  a  farther  distance  of  60  or  70  feet,  where  a  wiuEo  was  sunk 
to  the  depth  of  75  feet.  Before  reaching  this  point  the  ore  was  sloped  out  nearly  up 
to  the  middle  tunnel,  this  stone  showing  good  ore  on  all  sides. 

One  hundred  aud  seventy-five  feet  beyond  the  first  a  second  winze  was  put  down  to 
the  same  depth  as  the  other,  and  the  two  connected  at  the  bottom  by  a  drift.  Both 
of  these  winzes  as  well  as  the  connecting-drift  are  in  ore.  Afterward  tunnel  No.  1 
was  poshed  ahead  until  it  had  reached  an  entire  length  of  350  feet.  It  carries  a, 
stratum  of  ore  ranging  from  3  to  8  foot  iu  thickness  nearly  all  the  way,  and  ends  id  a 
heavy  body  of  high-grade  galena  and  carbonate  ores,  being  unquestionably  the  same 
in  which  the  next  tunnel  above  is  terminated. 

The  drift  at  the  bottom  of  the  two  winzes  mentioned,  and  which  is  denominated  the 
first  level,  has  attained  a  total  length  of  365  feet.  The  belt  of  ore  along  this  level 
suffers  fewer  lateral  contractions  than  anywhere  above,  these  shrinkages  here  amount- 
ing nowhere  to  an  entire  intorruptioa  of  the  vein-matter.  For  three-fourths  of  its 
length  the  ore-stratutn  maintains  on  this  level  an  average  thickness  of  about  G  feet, 
and  is  uniformly  of  a  good,  much  of  it  of  a  very  high,  grade.  Both  eitremities  of  this 
level  are  in  strong  bodies  of  ore;  commencing  at  the  innermost  winze,  a  stoping  20 
feet  high  has  been  carried  south  for  the  distance  of  nearly  100  feet.  The  face  of  tliis 
Etoping  is  everywhere  in  ore. 

Tho  second  level,  like  the  first,  la  reached  by  means  of  two  winzes  each  60  feet  deep 
put  down  at  points  in  close  proximity  to  the  bottoms  of  those  above.  These  two  winzes 
have  not  as  yet  been  connected  below,  53  feet  of  ledge-matter  remaining  to  be  excavated 
between  them.  From  the  most  southerly  a  drift  baa  been  ran  s(t,atbeast  25  feet,  making 
a  total  of  drifting  done  on  this  level  of  147  feet,  nearly  the  whole  of  it  being  in  good 
ore.  The  ore-bodies  hero  are,  in  fact,  much  more  compact,  and  the  walls  of  the  lode 
more  rogular  than  iu  the  upper  levels,  pointing  to  a  continued  improvement  in  this 
respect.  This,  the  lowest  level  in  the  mine,  has  a  vertical  depth  of  323  feet  beneath 
the  highest  point  of  oroppings,  being  38S  feet  measured  on  the  inclination  of  the  lode. 

The  entire  length  of  the  tunnels,  drifts,  shafM,  and  winzes,  excavated  in  the  "  Two 
Gr"  Mine,  amount  in  tlie  aggregate  to  nearly  4,000  linear  feet,  the  established  reserves 
holding,  in  June,  1875,  about  5S,000  tons  of  medium  or  high-grade  milling  and  smelt- 
ing ores,  being  enough  to  keep  a  20-stamp  mill  aud  two  furnaees  of  moderate  ca]>acity 
employed  at  least  two  years.  Besides  these  reserves,  there  are  now  about  1.300  tons 
of  ore  lying  in  the  m.iin  bin  and  on  the  several  mining-dumps.  The  whole  of  this  ore, 
both  the  extracted  and  that  standing  in  the  mine,  ought  to  return  an  average  net  yiold 
of  $20  per  ton,  and  may  be  expected  to  e^Lceed  this,  insuring  a  resultant  profit  of 
$1,100,000  at  the  least. 

These  ores  consist  of  two  classes,  the  one  composed  of  tho  carbonates  and  tbesulphnret 
of  lead,  and  the  other  of  the  chloride  and  sulphurets  of  silver,  tho  former  class  re- 
quiring reduction  by  smelting,  and  the  latter  by  the  ordinary  mil!  process.  These  two 
classes  of  ores  occur  in  the  mine  sometimes  at  points  widely  separated,  and  again  side 
by  side ;  the  galena  usually  lying  next  the  foot,  while  the  milling-ores  adhere  to  the 
hanging-wall,  these  positions  being  oceasionally  reversed.  Neither  class  of  ores  is 
difficult  of  reduction,  each  being  manageable  by  the  mode  of  troatraent  especially 
adapted  to  it.  Being  without  means  for  handling  them,  tho  company  have  removed 
no  more  of  their  milling-ores  than  was  necessary  in  prosecuting  the  work  of  explora- 
tion.   In  stoping  and  raising,  only  the  smelting-ores  have  been  extracted  in  iiuantity. 

The  strike  of  the  Two  G.  lode,  as  before  stated,  is  nearly  northwest  and  southeast, 
or,  to  bo  more  exact,  it  bears  north  43°  west,  and  inclines  toward  the  east  at  an  angle 
of  7C°.  It  varies  on  the  surface  from  4  to  13  feet  iu  thickness,  manifestly  gaining 
Strength  and  symmetry  with  depth.    It  ia  a  contact-vein  lying  between  a  compact. 
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BjliceonB  limestone  on  the  east  and  porphyry  on  tbe  west,  the  vein-stono  being  com- 
posed chiefly  of  quartz.  The  walls  are  cased  with  a  blaish  clay,  mixed  with  talc,  and 
in  the  lower  levels  exhibit  an  evennesa  and  solidity  not  obeervable  above.  The  iedge 
can  be  traced  by  the  croppinga  for  a  mile  or  more,  the  latter  being  everywhere  woU 
defined,  and  in  some  places  very  bold. 

At  a  properly-selected  point  a  main  warking-ahaft  has  been  started,  having  already 
reached  a  depth  of  132  feet.  This  shaft  contains  three  compartments,  two  designed 
for  the  hoisting  and  lowering,  and  the  other  foe  the  pumping  service.  It  is  substan- 
tially timbered,  and  is  outliCted  with  steam-driven  hoisting-gear,  cages,  and  other 
necessary  appendages,  and  is  protected  by  a  suitable  building.  It  will  intersect  the 
lode  at  a  depth  of  nearly  500  feet,  and  tbioagb  it  the  ore  from  the  lower  levels  of  the 
mine  will  be  brought  to  the  surface.  At  a  depth  of  125  feet  in  this  shaft  a  drift  has 
been  commenced,  and  is  being  carried  toward  the  vein,  which  will  be  cut  at  tiio  pres- 
ent lowest  level,  400  feet  below  tbe  ctoppings.  As  the  line  of  permanent  water  has 
not  yet  been  reached,  no  puiapiug-appaiatus  will  be  retiuired  here  at  present,  and 
probably  not  for  some  time  to  come.  At  the  month  of  the  lower  tnnuel  a  capacious 
ore-bin  has  been  bnilt,  from  which  two  tram-wajs  have  been  laid  down,  the  one  three- 
quarters  of  a  mile  in  length,  leading  to  tbe  company's  mill,  and  the  other  one-third  of 
a  mile  in  length,  leading  to  the  furnaces.  Through  the  aid  of  these  traoi-ways  the  ores 
can  he  delivered  at  points  where  wanted  at  a.  trifling  cost.  In  addition  to  these,  many 
other  improvements  have  been  introdaoed  and  devices  availed  of  for  facilitating  or 
cheapening  the  various  processes  and  handlings  to  which  the  ores  are  frirther  sob- 

At  a  point  a  little  below,  and  convenient  to  their  entire  group  of  mines,  the  com- 
pany has  erected  a  stnelting-furnace  capable  of  rnouing  throagh  2^  or  ^0  tons  of  ore 
pet  day.  This  is  a  very  complete  establishment,  being  supplemented  with  calcining, 
refining,  and  cupelling  works,  and  all  other  appliances  necessary  to  further  operations 
and  add  to  ils  eflectiveness.  The  engine  and  blower  employed  here  have  sufficient 
power  to  run  the  additional  furnace  which  the  company  design  putting  up  very  soon 
by  the  side  of  the  present  one. 

At  an  eligible  point  on  the  opposite  side  of  tbe  caBon,  and  a  littie  lower  down,  a  SO- 
stimp  mill  bafi  been  erected.  The  cost  of  this  structure  was  $75,000.  It  is  driven  by 
a  steam-engine  of  sixty  boTse-powcr,  and  has  a  capacity  to  crush  and  amalgamate  40 
tiOns  of  ore  every  twenty-four  hours.  This  mill  has  been  planned  and  outfitted  with 
special  reference  to  economizing  labor  and  securing  the  greatest  possible  efficiency,  so 
that  it  is  one  of  the  best  appointed  establishments  of  the  kind  in  Central  Nevada. 

From  a  group  of  springs  sitnate  two  and  a  half  miles  west  of  tbe  mines,  the  com- 
pany has  laid  down  4-inch  iron  pipe,  conducting  a  flow  of  nearly  3  inches  of  water  to 
the  reduction- works,  whore  as  much  of  it  as  may  be  required  will  be  collected  in  large 
cisterns  and  retained  for  nse ;  a  tank,  holding  20,000  gallons,  having  already  been  con- 
structed on  an  eminence  commanding  the  company's  furnace.  In  order  to  concentrate 
and  economize  this  water  at  its  source,  various  cuts  and  tunnels  have  been  excavated 
for  gathering  it  up  and  carrying  it  to  one  spot,  whence  it  is  conducted  under  ground 
to  its  principal  point  of  delivery,  the  several  towns  of  Upper,  Central,  and  Lower  Tybo 
being  supplied  along  the  route.  The  iron  pipe  through  which  it  is  conveyed  has  been 
laid  throughout  its  entire  length  in  trenches  cut  deep  enoagli,  often  through  the  solid 
rock,  to  proteot  it  from  the  ettects  of  frost  or  other  causes  of  distnrbaneo.  Owning 
these  springs,  which  are  never-failing,  the  company  will  always  enjoy  a  full  and  steady 
supply  of  wafer. 

In  addition  to  the  foregoing,  the  Tybo  Consolidated  Mining  Company  has  made 
many  other  improvementa  of  a  useful  kind.  Koads  have  been  excavated,  connecting 
the  mines  with  the  reduction-works ;  aasay-offlces  and  shops,  with  buildings  lor 
storage  and  business  purposes,  have  been  erected;  houses  for  superintendent,  work- 
men, and  other  employes  have  been  put  np ;  while  all  needed  sapplies  of  tools,  coal, 
iron,  and  other  material  have  been  provided.  The  total  amoont  of  money  expended 
by  the  company  here  in  the  purchase  of  mioes  and  other  properties,  and  upon  im- 
provements made  in  councction  therewith,  amounted  to  the  large  sum  of  $500,000,  tbe 
whole  of  which  appears  to  have  Iwen  laid  out  in  a  manner  well  calculated  to  insure 
the  thorough  development  of  the  property  and  adding  to  its  prospective  value. 

From  Mr.  M.  B.  Howell,  the  superintendent  of  the  mine  and  works,  I 
■have,  at  the  end  of  the  year,  the  information  that  the  developments  of 
the  mine  from  June  to  the  datu  of  writing  bare  all  been  favorable,  all 
tbe  workings  being  in  ore,  of  which  enougb  was  in  sight  to  ran  the 
works  daring  the  coming  year.  The  product  during  1875  is  given  Iq 
the  annexed  statement. 
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Reveille  district,  formerly  well  known  on  aeconnt  of  its  ricli  bnt 
"pockety"  mineral  deposits, after  having  Iain  idle  for  several  years, 
has  again  sliown  some  life,  of  which  the  developments  in  the  Gila  mine 
were  the  main  cause.  On  this  mine  I  have  obtained  the  following  foil 
report  of  Mr.  H.  Degroot,  of  San  Trancisco: 

This  mine  is  situate  in  tie  Keveillo  district,  Hjo  Conntj,  Stale  of  Nevada,  in  aeonth- 
erly  dircotion  how  the  town  of  Eureka.  The  lode  on  wbich  tlie  GUa  claim  m  located 
conrsea  along  the  easterly  slope  of  tbe  Beveille  Monntaioe  in  n  generally  north  and 
Bonth  direction.  It  consists  of  a  vell-deGned  belt  of  quartzlle,  mndi  of  it  nearly  ppre 
quartz,  beio);  composed  of  70  or  60  per  ceot.  of  silica  and  bigbly  cryBtallieed.  This 
quartzite  has  an  average  thickness  of  160  feet,  inoltnes  to  the  east  at  on  angle  of  60°, 
and  is  inclosed  between  porphyry  on  the  east  and  a  sienitio  formation  and  porphyry  on 
the  west,  the  vein-matter  of  the  lode  being  separated  from  the  countcy-rock  by  the 
usual  clay  partings.  About  500  feet  to  the  west  of  the  lode  a,  lime-rock  comes  in,  and 
overlying  the  other  formations  extends  thence  to  the  top  of  the  mountain. 
' '  The  Gila  location  embraces  1,900  linear  feet,  running  with  the  course  of  the  \eA^6. 
A  deep  ravine  making  down  the  easterly  slope  of  EeveiUe  Monntain  cuts  across  the 
claim  near  its  center,  while  a  heavy  dike  of  porphyry,  having  an  easterly  and  westerly 
trend,  coveis  up  its  southerly  extremity  for  a  distance  of  several  hundred  feet. 
.  '<  The  lode  cau  be  traced  north  by  an  almost  continnous  line  of  croppings,  in  places 
very  bold,  for  nearly  two  miles.  Concealed  lor  a  epace  of  2,000  feet  under  this  super- 
imposed moss  oi  porphyry  the  croppiugs  re-appear  at  its  further  edge,  and  beating 
thence  sootbeast,  can  be  foUowed  for  a  long  distance  in  that  direction. 
]":  Upon  thia  ground,  though  an  early  location,  hut  little  eiploratory  work  had  been 
done  prior  to  January  last.  The  former  owners,  having  made  some  slight  surface-ex- 
cavations  in  the  quartzite  without  obtaining  any  very  encouraging  show  of  ore,  oeaaed 
operations  and  the  claim  was  sulFered  to  lie  for  several  years  thereafter  with  only  this 
email  amnnnt  of  prospecting  done  upon  it.  Having  come  into  the  hands  of  new  own- 
era  during  tbe  early  part  of  the  present  year,  work  was  resumed  on  the  southerly  side 
of  the  ravine  mentioned,  at  a  point  on  the  lode  where  some  faint  traces  of  floatmin- 
eral  indicated  the  existence  of  ore  beneath.  Within  a  foot  of  the  surface,  and  covered 
only  by  the  remains  of  the  disintegrated  ore-shoot,  intermixed  with  the  diiria  washed 
in  ROm  above,  a  horizontal  layer  of  the  carbonate  of  lead  and  chloride  of  silver  was 
out  into.  Starting  at  this  spot  a  tunnel  has  been  driven  south  i  nto  the  vein  SO  feet,  its 
inner  extremity  being  about  30  feet  below  the  surface.  Tlipugh  of  variable  thickness 
along  this  tunnel  the  ore-sheet  proved  to  be  continuous,  some  80  tons  of  rich  carbon- 
ates and  chlorides  having  been  extracted  therefrom.  The  flat-lying  stratum  of  ore 
£rst  struck  was  followed  west  35  feet  without  composing  its  limit  in  that  direction- 
It  varied  in  thickness  from  three  to  five  feet  and  yielded  a  large  amount  of  superior 
ore ;  a  portion  of  which  having  been  reduced  by  smelting  returned  over  $800  per  ton. 
On  the  east  this  stratum  commenced  to  pi1«h  near  the  line  of  the  tunnel,  at  which 
point  a  winze,  designated  No.  1,  has  been  put  down  to  a  depth  of  33  feet.  This  winze 
carried  ore  nearly  lul  the  way  down,  the  porphyry  coming  in  and  cutting  it  off  almost 
wholly  at  the  botkim. 
12  M 
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Thirty  feet  furtlier  tii  aurl  10  feet  from  tbe  cud  of  tbe  tanncl  aoother  wioze,  No.  2, 
has  been  eunk  to  the  same  depth  a»  So.  1.  This  winze  is  in  Sue  ore  throngbouC,  tbo 
Blratum  being  from  3  to  5  feet  in  thickneES.  A  smali  air-drift  coDnectiug  tbeso  two 
winzes  nt  tbe  bottum  truversea  &  chnnoel  coctaining  stceaka  and  bnncbes,  bul^  uot  an 
nuinterriiptecl  twdy  of  ore.  From  the  bottom  of  winze  No.  2  a  drift  has  been  carried 
iorward  40  feet,  rnnniug  all  the  way  throogh  and  endinj;  in  high-grade  ore,  tiiia  l>od_v 
having  aa  average  thickness  of  abont  4  ^t.  From  thia  driit,  termed  level  No.  1,  a 
Bloping  has  been  rained  to  tbe  tnnnel  above,  all  the  way  in  ore.  The  face  of  this 
chimney,  oiiening  soath,  is  manife^itly  shaping  for  increuaed  strength  and  finitfulness 
in  that  direction. 

From  level  No.  1,  and  at  a  point  about  35  feet  from  its  southerly  terminns,  winze 
No.  3  has  been  opened  to  a  depth  of  CO  feet,  connecting  with  ]evel  No.  2  at  its  bottom. 
It  is  all  tbe  way  in  ore,  the  shoot  along  it  varying  from  2  to  3  feet  in  thickness. 
Throngh  this  wiuae  all  the  ore  above  will  be  sent  down  to  level  No.  2,  where  it  will  be 
loaded  on  care  and  passed  out  through  the  lower  tunnel,  now  completed  and  traversed 
Ijy  an  iron-railed  tram-way. 

At  a  point  about  60  feet  below  level  No.  1,  and  100  feet  below  tbe  highest  croppings, 
a  tunnel  was  started  against  the  easterly  slope  of  the  bill  and  driven  west  at  right 
angles  with  the  course  of  tbe  lode^  which  it  reached  at  a  distance  of  142  feot  from  its 
month.  At  the  point  of  intersection  a  body  of  snperior  ore  from  3  to  4  feet  in  thick- 
ness wna  cnt  into.  A  drift,  level  No.  2,  runs  south  from  the  tunnel,  carries  thia  body 
of  ore  on  40  feet,  where  it  narrows  down  to  a  few  inches.  After  holding  thia  size  for 
5  or  6  feet,  it  again  expands  to  a  width  of  1  foot,  all  of  extremely  high  grade  and 
tending  to  widen  as  the  drift  is  being  advanced. 

About  15  feet  from  tbe  southerly  end  of  this  drift  a  winze,  No.  4,  is  being  snnk, 
having  reached  at  this  time  a  depth  of  10  or  I'i  feet.  This  winze  is  going  down  in  a 
four-mot  stratum  of  ore  of  the  best  quality  yet  uncovered.  Some  of  this  ore  is  so 
'  '  "  ly  Bulphureted  that  it  will  require  to  be  roasted  before  it  can  be  worked  with  any 
iderable  degree  of  closeness.  A  drift  extending  north  10  feet  from  the  lower  tun- 
jici  dhows  the  ore-body  cnt  into  by  the  latter  to  diminish  and  mix  up  with  porphyry 
and  barren  vein-matf«r  in  that  direction. 

At  a  j)oiDt  abont  175  feet  north  fcom  the  entrance  to  the  lower  tnnnel  tbe  sinkinjj 
of  a  main  working-shaft  has  been  commenced  and  will  be  prosecuted  with  ail  practi- 
cable espedition.  This  shaft  it  is  calculated  will  intersect  the  ledge  at  a  depth  of 
266  feot,  and  very  near  the  center  of  the  claim.  When  down  abont  100  feet,  where  it 
is  espected  that  a  good  deal  of  water  will  bo  encountered,  steam  hoisting  and  pump- 
ing gear  will  be  added.  From  this  ehafl,  which  will  be  put  down  to  the  lode  in  about 
BLxtj  days,  drifts  will  be  run  off  at  suitable  intervals  to  the  lode  for  the  purpose  of 
ascertaining  its  pitch  and  the  character  of  the  ore-bodies. 

Tbe  ores  extracted  from  the  Gila  Mine  have  been  nearly  all  reduced  at  the  com- 
pany's 10-stamp  mill,  a  structure  well  outfitted  with  araalgamatiug  apparatus  and  the 
ordinary  equipments  necessary  in  an  establishment  of  this  kind.  When  built,  this 
mill  was  located  on  tbe  westerly  side  of  Keveille  Mountain,  at  the  only  point  where, 
as  was  then  supposed,  sufficient  water  for  its  use  could  be  obtained.  It  has  capacity 
ample  for  the  present  requirements  of  the  mine,  and  will  probably  answer  every  pur- 
pose until  such  time  as  more  extensive  ore  developments  shall  have  been  made.  When 
A  demand  for  enlarged  millin;;  facilities  shall  arise,  the  proper  point  at  which  to  erect 
tbe  new  mJI  will  be  a  little  below  the  mouth  of  the  working-shaft  now  being  pot 
down,  and  to  which  the  ore-cars  could  be  run,  thereby  avoiding  rehandling  and  saving 
w^on-  trauaportati  on . 

The  ores  of  the  QilaMinehave  heretofore  been  decomposed  ones,  usually  chloride  of  sil- 
ver and  the  oarbonateof  lead,  with  a  small  percentage  of  antitnonial  and  a  considerable 
quantity  of  sulphnreted  ores,  the  latter  increasing  in  the  lower  workings  of  the  mine  at  a 
rate  that  will  necessitate  the  early  ereotion  of  a  ^mace  for  their  chloridization.  Mixed 
with  these  varietieaof  ore  occurs  a  trifling  amount  of  iron,  copper,  and  arEenical  pyrites, 
galena,  black  oside  of  manganese,  calc-spar,  talc,  &c.  Tbe  ores  are  unifbrmly  of 
high  grade,  tbe  qitantity  reduced  under  the  present  administration  to  June  25,  1B75, 
610  tons,  having  yielded  at  tbe  rate  of  §246.93  per  ton.  Some  small  lota  of  assorted 
ore  previously  worked  went  much  higher,  running  from  $325  to  S3o5  x>er  ton.  As  the 
quality  of  the  ores  here  seems  to  improve  with  depth,  the  fnture  promises  a  higher 
working  average  than  has  yet  been  attained.  Since  adopting  dry-crushing,  the  ore 
has  been  milled  np  to  80  per  cent,  of  the  pnlp-aasay,  over  $60  of  every  ton  of  ore  being 
still  left  in  the  tailings,  which  are,  of  course,  preserved  for  future  treatment.  With 
roasting,  from  00  to  94  per  cent,  of  the  silver  contained  in  the  sulphnreted  ore  could 
be  saved.  Nearly  everything  extracted  from  thia  mine  is  sent  to  the  mill,  not  more 
than  4  or  5  per  cent,  of  the  whole  being  rejected.  Tbe  bullion  turned  out  runs  gener- 
ally from  .!)15  to  .955,  some  of  it  going  as  high  as  .909  in  fineness. 

Starting  np  tbe  mill  in  the  latter  part  of  March,  a  run  waa  made  on  4S  tona  of  ore, 
when  it  became  evident  that  a  ebaiigo  from  wet  to  dry  crushing  would  have  to  bo 
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made.  In  efiecting  this  change  the  most  of  the  month  of  April  was  coDBumed,  the 
mill  remaining  idle  meantime.  During  tbo  month  of  May  the  mill  ran  without  inter- 
rnption,  turning  out  S''3,!J6T  in  bullion,  an  amount  that  will  lie  niiarly  equaled  in  June, 
it  being  estimated  that  five  days  will  be  lost  in  thia  month,  caused  by  stoppages  for 
replacing  old  with  new  bearinga,  cleaning  up,  &c. 

Work  is  Blow  being  steadily  and  yigoronaly  prosecnted  in  the  etopes  raised  from 
levels  1  and  2,  as  well  as  at  the  southerly  extremities  of  both ;  also  in  winze  Ko.  4  and 
upon  the  main  working  shaft ;  the  business  of  exploration  being  everywhere  puahetl 
simnltaneonaly  with  that  of  ore-extraction.  By  the  observance  of  this  prudent  policy, 
ample  provision  wUl  have  been  made  for  the  pampinfr  and  hoisting  service  by  tha 
time  it  will  come  into  requiaition,  while  fresh  reserves  will  bo  opened  up  more  rapidly 
than  thoae  already  estabUshed  will  be  exhausted. 

The  Giia  Mine  baa  now  been  explored  to  a  vertical  depth  of  130  feet ;  the  amount  of 
ore  developed  in  the  various  levels,  winzes,  cross-cuts,  and  stopings  amounting  to  2,600 

J  the  ore  amounts  here  to  abont 

At  tbe  time  of  the  visit  of  Mr.  Degroot  the  active  history  of  the  Gila 
dated  back  only  five  months.  Yet  results  Lad  been  attained  which  ia 
moat  other  cases  woald  have  talten  years  to  briog  abont. 

Dnring  the  latter  part  of  the  year  the  Gila  continned  to  produce  con- 
siderable bullion,  as  may  be  seen  in  the  report  of  the  State  controller, 
given  elsewhere  in  this  volume. 

EUREKA  COUNIY. 

The  principal  district  of  this  county,  that  of  Enreka,  has  continued 
to  yield  argentiferoua-lead  ores  freely.  The  Eureka  and  Palisade  Eail- 
road  having  been  finished  in  the  last  qnarter  of  the  year,  the  camp  is 
now  better  situated  tor  transportation  than  it  ever  was  before,  and  it  is 
now  possible  to  bring  fuel  for  smelting  from  a  distance  cheaper  than  it 
can  be  furnished  by  the  district  itself.  Daring  the  year  past,  however, 
very  little  coke  has  been  used  except  by  the  Bichmond  Company. 

In  the  early  part  of  tbe  year,  the  Eureka  Consolidated  Company 
struck  in  its  seventh  and  eighth  levels  a  body  of  high-grade  lead-ores, 
whicli  created  at  the  time  considerable  excitement  in  the  San  Francisco 
stock-market.  A  very  extensive  caving  of  the  soft  ore  and  gangue 
(brown  oxide  of  iron)  soon  after  destroyed  the  usefulness  of  thediscov- 
ery,  since  ore  and  gangue  had  become  so  mixed  as  to  lower  the  grade  of 
the  fbrmer  too  much  to  permit  much  profit  in  extracting  and  treating  it. 
Yet  the  furnaces  of  the  company  were  employed  actively  dnring  the 
greater  part  of  the  year.  According  to  a  statement  kindly  furnished 
me  at  tbe  end  of  the  year,  the  total  amount  of  bullion  produced  was 
11,093,160  pounds,  valued  at  $1,869,302.04.  No  annual  report  has  been 
published  by  the  company,  and  farther  information  than  the  above  has 
been  refused.  My  deputy,  Mr.  Eilers,  having  visited  the  mine  shortly 
after  the  occurrence  of  the  above-mentioned  cave,  when  the  extent  o"f 
the  so-called  "  bonanza"  could  not  be  estimated,  although  the  exposure 
of  good  ore  could  be  viewed  at  several  points,  I  can  only  say  that  the 
rich  ore-body  seemed  at  that  time  to  extend  vertically  from  a  point 
a  little  below  the  sixth  level  to  the  eighth,  while  its  horizontal  extent  in 
the  seventh  level  was  not  over  80  feet,  and  in  the  eighth  level  only 
strings  of  rich  ore  in  the  brown  iron-ore,  from  a  few  inches  to  several 
feet  wide,  had  so  far  been  found. 

With  data  in  regaid  to  the  production  of  the  Richmond  Mining  Com- 
pany I  have  been  kindly  supplied  by  Mr.  O.  H.  Hahn,  who  has  for  years 
been  one  of  the  most  highly  valued  contributors  to  my  reports.    The  fol- 
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lowing  table  is  taken  from  the  records  of  the  smelting- works,  except  the 
flgnres  for  the  last  week  in  December,  whicU  are  estimated : 
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Gross  valne  of  lead  in  ore,  at  $80  per  ton  $483, 039. 60 

Gross  value  of  silver  in  ore 986, 755. 99 

Gross  value  of  gold  in  ore 703,189.51 


Total  value  lead,  silver,  and  gold  in  ore 2, 172, 985. 10 


Gross  value  of  lead  in  bullion . . . 
Gross  value  of  silver  in  bullion. 
Gross  value  of  gold  in  bullion . . . 
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1,860,309.92 

About  84  per  cent,  of  this  is  net. 

Losses,  lead,  20.9  per  cent ;  silver,  8.19  per  cent, ;  gold,  18.48  per  cent. 

The  ore  is  smelted  with  an  addition  of  from  7  to  10  per  cent,  of  quartz 
and  20  to  25  per  cent,  of  slag. 

Consumption  of  fuel,  40  bushels  of  coal,  (without  waste,)  or  its  equiv- 
alent in  value  in  coke  per  ton  of  ore. 

Cost  of  extraction,  hauling,  and  reducing  the  ore  and  purchasing  of 
outside  ores,  $39. 

Number  of  furnaces:  3  of  a  capacity  of  40  tons  of  ore  each,  with 
9  tuyeres ;  1  water-jacket  furnace  of  the  Kast  pattern,  with  6  tuyeres, 
running  through  from  12  to  18  tons  of  ore  per  24  hours ;  and  1  other 
water-jacket  of  larger  size  building. 

Auxiliary  plant:  1  steam-engine,  22  and  34  inch  cylinder,  making  42 
revolutions  per  minute;  3  boilers;  1  Knowles  steam-pumpj  2  Cameron 
steam-pumps ;  3  Sturtevant  blowers,  No.  8,  making  2,000  revolutions  per 
minute;  1  Boot  blower,  No.  6,  making  110  revolutions  per  minute;  1 
Blake  crusher;  1  Howland  grinder,  and  1  Wagner  grist-mill. 

The  cause  of  the  above  enormous  loss  of  gold  has  not  been  ascertained 
sufficiently ;  it  is  supposed  to  be  in  consequence  of  Hne  particles  of 
metallic  gold  distributed  through  the  ore  escaping  out  of  the  furnace- 
chimneys.  The  flue-dust  is  worked  over  in  a  very  erode  manner,  by 
mixing  it  with  20  per  cent,  of  clay  in  the  form  of  a  thick  paste,  and  then 
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tlirowing  it  wet  into  the  furnaces  along  with  the  ore.  Besides  the  inju- 
rious eiieet  of  the  clay,  this  method  is  objectionable  on  other  grorunds. 

The  use  of  coke  has  not  proved  financially  economical.  It  costs  about 
$60  a  ton  at  the  works,  which  would  be  equal  in  cost  to  200  bushels  of 
charcoal ;  the  metallurgical  effect  is  not  in  this  proportion.  It  can  be 
used  only  in  admixture  with  one-half  of  charcoal,  by  weight,  as  the  ore 
is  principally  pulverulent  and  packs  so  tight  that  the  blast  cannot  pen- 
etrate the  coke.  The  coke  is  charged  from  the  center  forward,  but  has 
a  bad  mechanical  eftect  on  the  furnace- walls,  which  have  to  be  repaired- 
every  day.  The  water-jacket  furnace,  a  modification  (not  improvement) 
of  the  excellent  Kast  furnace,  was  built  with  a  view  to  avoid  these 
costly  repairs,  but  has  proved  an  economical  failure  thns  far.  Its  con- 
sumption of  fuel  is  56  bushels  per  ton,  and  the  mechanical  volatiliza- 
tion or  formation  of  dust  seems  to  surpass  that  of  the  furnaces  of  the 
old  pattern.  To  judge  by  the  consumption  of  charcoal  alone,  the  Bich- 
mond  furnaces  seem  to  be  the  worst-constructed  ones  of  the  district,  the 
K.  K.  furnaces  using  31.4  bushels  coal  per  ton.  Eureka  32  bushels,  and 
Atlas  34  bnshels. 

The  refinery  plant  of  the  company  consists  of  1  boiler,  6  sets  of  crys- 
tallizers,  (a  set  comprising  1  melting-pot  and  1  crystallizing-pot,  and  3 
steam-cranes  serving  this  apparatus;)  2  softening-furnaces,  holding 
about  35  tons  of  bullion  each;  5  Welsh  cupelling-fnrnaces;  1  dross  and 
litharge  reducing-fumace,  and  1  kiln  for  burning  bones.  The  crystal- 
lizers  are  provided  with  hoods,  leading  into  condensing  chambers,  for  the 
saving  of  oxides, 

The  process  is  Lacien  Eozan's  modification  of  the  Pattinson,  de- 
scribed in  the  Annalea  dea  Mines,  tome  iii,  livr.  2,  de  1873,  and  requires 
here  10  operations  to  obtain  rich  lead  on  the  one  hand  and  market-lead 
on  the  other.  The  gold  disappears  from  the  latter  only  after  the  eighth 
operation.  The  lead  to  be  treated  must  be  pretty  well  freed  from  ar- 
senic, otherwise  the  crystals  run  out  with  the  rich  lead.  It  takes  48 
hours  to  soften  35  tons,  which  yield  about  llj  per  cent,  of  dross.  The 
refinery  is  only  running  at  half  capacity,  one-half  of  the  calcined  bullion 
being  shipped  to  Omaha.  The  reported  cost  of  separation  is  $20.42  per 
ton  of  lead. 

The  Atlas  Mining  and  Smelting  Company,  formerly  the  Euby  Con- 
solidated, owns,  in  addition  to  the  mines  named  in  former  reports,  the 
Atlas  mine,  which  is  the  northerly  extension  of  the  Dunderberg.  The 
ores  treated  by  the  company  during  the  year  came  mostly  from  the 
northern  portion  of  the  Dunderberg,  in  the  200, 300,  and  400  foot  levels. 
A  small  portion  was  taken  from  the  Pleiades,  the  ore  being  poor  and 
the  deposit  soon  exhausted.  The  500-foot  level  in  the  Dunderberg  is 
opened,  running  for  470  feet  along  a  clay  wall,  but  up  to  the  time  of  Mr. 
Eilers's  visit,  in  September,  no  ore  had  been  struck,  and  the  company 
was  then  running  a  drift  from  the  400-foot  level  across  a  stratum  of 
shale,  from  200  to  300  feet  thick,  in  an  easterly  direction,  in  the  hope  of 
finding  contact-deposits  of  ore  between  the  shale  and  limestone  on  the 
farther  side  of  the  shale.  There  is  the  more  ground  for  this  hope,  as 
the  limestone  croppings  above  are  strongly  Impregnated  with  oxide  of 
iron.  It  is  contemplated  to  sink  a  vertical  shaft  in  the  new  Atlas 
ground,  on  the  north  slope  of  the  Dunderberg  hill,  and  to  remove  the 
present  hoisting- works  at  the  incline  to  this  shaft,  from  which  the  whole 
mine  can  he  worked  more  economically  than  at  present,  because  aH  the 
ore-bodies  seem  to  lie  in  this  direction.  The  company  has  bought  all 
the  custom-ores  it  could  get  during  the  year  at  the  following  prices : 

For  ores  assaying    50  dollars  per  ton,  10  per  cent,  of  value. 
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For  ores  assaying   60  dollars  per  ton,  25  per  cent,  of  value. 

For  ores  assaying    70  dollars  per  ton,  35  per  cent,  of  value. 

For  ores  assaying    SO  dollars  per  ton,  43  per  cent,  of  value. 

For  ores  assaying    90  dollars  per  ton,  45  per  cent,  of  value. 

For  ores  assaying  100  dollars  per  ton,  50  per  cent,  of  value. 

For  ores  assaying  150  dollars  per  ton,  55  per  cent,  of  valne. 

For  ores  assaying  200  dollars  per  ton,  58  per  cent,  of  value. 

For  ores  assaying  225  dollars  per  ton,  60  per  cent,  of  value. 

For  ores  assaying  250  dollars  per  ton,  62  per  cent,  of  value. 

For  ores  assaying  300  dollars  per  ton,  63  per  cent,  of  value. 

For  higher  grade  ores,  rates  were  establised  by  speuial  agreement. 
Lead,  over  20  per  cent,  was  paid  for  at  the  rate  of  40  cents  a  unit. 

As  in  former  years,  Mr.  O.  H.  Hahn  has  furnished  me  full  data  in  re- 
gard to  the  comj^auy's  smelting  operations. 

Average  aasays  per  ton. 
Atlas  fine  ore: 

Silver 17.900  oz.  =$23  23 

Gold 1.235  OK.  =   25  53 

43  75 
Lead,  22,6  per  cent. 
Atlas  coarse  ore  r 

Silver 29.650  cz.  = '  38  33 

Gold l.lS7oz.=    24  58 


Lead,  30.6  per  cent. 

Average  of  Atlas  ore : 

Silver 23.409  oz.=   30  25 

Gold 1.214  oz.  =   25  09 


Lead,  2C.32  per  cent. 
Purchased  ores : 

Silver 49.7S0o!i.  = 

Gold 1.000  oz.= 


Lead,  19.58  per  cent. 

Atlas  and  purchased' ores: 

Silver 24.340  oz.= 

Gold 1.20G  oz.  = 


Lead,  20.03  per  cent. ;  moisture,  5.9  per  cent. 
Average  contents  of  bullion  produced : 

Silver 103.310  oz.  =  133  07 

Gold 5.499oz.=   113  67 
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ATLAS  MINIKG  AKD  SMELTING  COMPANY. 

Contents  of  a>-e»  smelted  during  the  year  T375,  aecording  to  the  veeili/  ai 


Deacriptton  of  ore. 

groas. 

Tons  of ore, 

Tons  of  lead 

Oan^sof^s,,™. 

Ounces  of  gold 

A«wfi 

3,031.3 
2,811.5 

3,267.90 

738.  613 

44!  oao 

iSS 

6,139.6 

S,33a« 

Contents  of  hullion  produced. 


Knmbecof  barsmRde. 

Weight  of  hallion 

»-; 

-J.",[, 

,,., 

Oiincfs 

fi» 

'SiSr" 

I.os8balUonpu,..b.«d..^''8 

.1    "as 

335, 

51.63 

'■ 

sss 

|33J,aM90 

30,710  1              -3,611,767 

„,-» 

7,181.3(14                   3»,019  « 

iiefaltoii  {between  eonlenlg  and  produciioo. 


Tons  lead. 

0. 

.e.3i,vo.. 

3  gold. 

Con  (eats  of 

el^ro 

nU&, 

1,  631, 6  no 
1,  303.  8833 

134:909:95 

?;J^IJ^1 

L033 
1.033 

^1^™^ 

19,K9.70 

"^llf 

The  average  assay  of  speiss  prodaced  diiiing  the  year  was ; 

Silver,  15.09  ounces $19  51 

Gold,  0.815   ounces 16  86 

30  37 

And  of  Blag : 

Silver,  0.5  ouuce  s ~ $0  65 

Gold,  trace. 

Lead,  2.38  per  cent. 

The  K.  K.  Consolidated  Mine  has  been  worked  tbrougliout  the  year, 
at  times  with  very  flattering  prospects  for  the  future.  The  fitth  level 
from  the  vertical  main  shaft,  on  which  there  are  splendid  hoisting-works, 
has  reached  the  main  ore-channel  of  Jliiby  Hill,  and  a  considerable 
qnantity  of  good  ore  has  been  found,  though  most  of  the  ore  is  still  of 
low  grade,  as  heretofore.  Mr.  W.  S.  Keys,  the  superintendent,  reports 
the  following  yield  for  the  year  1875 : 
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Poundc. 
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meso 
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13,4iO,     1,853,401 
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The  value  of  the  lead  at  $80  per  ton,  $50,120,  added  to  the  above. 
gives  the  total  yield  of  the  mine  for  1S75  as  $216,121. 

Of  the  other  mines  worked  in  the  district  during  the  year,  none  have 
reached  results  worthy  of  special  mention.  Their  product  is  incladed 
in  the  returns  of  the  Etchmond  ami  Atlas  Smelting  Companies,  but  can- 
not be  separately  ascertained.  At  the  end  of  the  year  none  of  the  prin- 
cipal mines  of  the  district  was  in  very  good  condition,  though  all  of 
them  had  fair  amounts  of  ore  in  sight.  The  prospects  for  the  near 
future  of  the  Eichmond  Mine,  in  particular,  were  considered  less  favor- 
able than  heretofore.  . 

UmiBOLDT  COUNTY. 

For  data  on  the  mining  industry  of  this  county  I  am,  as  in  former 
years,  indebted  to  Mr.  J>.  Van  Lennep,  M.  E ,  now  of  Winnemucca, 
ifev. 

In  taking  a  retrospective  view  of  the  mining  interests  of  Humboldt 
County,  one  cannot  but  feel  that  the  final  results  of  several  mining  and 
reducing  enterprises,  promising  well  at  the  beginning  of  the  year,  are 
very  discouraging  at  the  close,  the  stringency  in  the  money-market 
aggravating  the  gloomy  aspect  of  affairs. 

This  year,  as  heretofore,  abandoned  mills  attest  to  the  folly  of  hasten- 
ing to  build  works  for  the  reduction  of  ore  before  a  steady  and  ade- 
quate supply  has  been  assured.  On  the  other  hand,  many  enterprises 
have  been  hindered  or  ruined  by  the  attempt  to  make  the  mines  pay 
their  own  way  from  the  beginning,  and  furnish  from  their  profits  the 
necessary  capital  for  machinery  and  reduction-works.  This  may  in 
some  cases  be  done,  when  custom-mills  are  at  hand  and  the  surface-ores 
are  rich.  But  many  valuable  mines  are  unable  to  carry  the  burden  of 
self-development;  and  many  are  seriously  injured  by  the  robbery  of 
their  richer  ores  and  the  neglect  of  substantial  timbering  and  system- 
atic working  which  too  often  attend  the  endeavor.  If  the  misplaced  or 
premature  expenditure  of  capital  is  a  frequent  source  of  failure,  the 
withholding  of  it  is  often  not  less  unfortunate,  as  the  present  condition 
of  many  promising  mines  in  this  county  testifies. 

The  high  price  of  labor  is  a  great  obstacle  to  the  development  of  the 
mines  of  the  county,  which  carry,  on  an  average,  low-grade  ores  in 
small  ledges.  The  close  vicinity  to  the  Oomstock  lode  seems  to  be  in 
the  way  of  obtaining  a  reduction  of  miners'  wages. 

Daring  the  fall  of  this  year,  however,  there  being  no  demand  for 
miners,  many  have  gone  to  work  at  $3.50.  Chinese  labor  is,  for  these 
reasons,  coming  more  in  favor  every  year,  especially  for  such  mines  and 
works  as  would  have  to  be  closed  if  worked  by  high-priced  labor. 

In  Btiena  Vista  district,  the  Arizona  Mine  has  been  worked  steadily 
through  the  year.  The  mine  has  not  been  paying,  and  two  assessments 
have  been  levied  of  $1  each  per  share.  The  number  of  tons  extracted 
during  the  twelve  months  amounts  to  3,285.  The  ore  was  reduced  at 
the  ArizouaMil],at  Dnionville,  and  about  five  tons  of  higher  grade  were 
shipped  away  for  reduction.  The  force  at  work  in  the  mine  has  not 
been  as  great  as  in  former  years,  nor  has  the  mine  been  worked  in  depth. 
The  new  tunnel  begun  last  year,  to  connect  the  works  west  of  the  Mc- 
Dougal  shaft  in  a  nearly  level  and  straight  line  to  the  surface  of  the 
hill,  was  finished  this  year.  The  ore  extracted  has  been  mostly  from 
this  portion  of  the  mine,  some  having  been  obtained  also  from  the  part 
known  as  the  Eastern  spur,  from  the  Stewart  ledge,  and  from  the  Man- 
itowoc ledge.  Another  break  in  the  ledge  was  encountered  in  the  west- 
ern portion  of  the  mine,  beyond  the  McDougal  shaft.     The  richness  of 
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tbe  ledge  has  dimiuished  at  al!  the  points  worked,  especially  on  tbo 
western  side,  going  up  on  the  ledge  toward  the  outcrop.  At  the  end  of 
the  year  the  average  assay  cf  the  pulp  at  the  mill  is  estimated  fit  $30 
per  ton. 

The  Arizona  Mill  has  been  kept  at  work  on  ore  or  tailings  tlirougbouti 
the  year  with  little  interruption,  except  tor  repairs.  The  four  Varney 
pans  have  been  replaced  with  three  'Wheeler's.  The  mill  has  now  20 
stamps  and  S  Wheeler  pans.  Tbe  silver  or  tailings. mill  has  not  under- 
gone any  change  worth  noticing.  At  the  end  of  tbe  summer  and  dur- 
ing tbe  lirst  part  of  the  fall  it  had  to  stop  on  account  of  tbe  scarcity  of 
water  in  tbe  caiioa.  The  castings  for  these  two  mills  (pan  and  battery 
dies  and  shoes)  have  been  cast  by  the  Mill  City  focndery. 

The  Henning  Mine  fell,  by  reason  of  an  attachment  and  judgment  in 
favor  of  J.  O.  Fall,  out  of  the  bands  nf  the  Pioneer  &  Inskip  Mining 
and  Milling  Company.  Two  miners  and  several  Chinamen  worked  the 
mine  tbe  greater  part  of  tbe  year.  Tbe  portion  of  the  ledge  on  tbe 
south  and  near  tbe  mouth  of  the  south  tunnel  was  foand  to  be  rich,  and 
a  considerable  amount  of  ore  was  taken  out.  Some  was  reduced  at  tbe 
Pioneer  Mill,  in  tbe  summer,  when  tbe  supply  of  water  was  sufl5cientto 
run.  About  40  tons  was  sent  to  tbe  Humboldt  Eeduction  Works,  in 
Winnemucca,  and  the  remainder  awaits  reduction  at  tbe  Pioneer  Mill. 

The  Pioneer  Mill  is  in  tbe  hands  of  J.  0.  Pall,  for  tbe  same  reason  as 
that  stated  above  in  connection  with  the  Henning  Mine.  Tbe  mill  was 
run  daring  the  first  part  of  tbe  year  oq  Henning  and  Millionaire  ore  until 
the  water  failed.  Since  this  time  alterations  are  being  made  in  the  mill. 
Tbe  principal  one  is  the  replacement  of  tbe  small  engine  by  a  larger  one, 
powerful  enough  to  run  the  pans  and  tbe  battery  by  steam  only  when 
the  water  fails.  Tbe  mill  was  nearly  ready  to  run  at  tbe  end  of  tbe 
year. 

Some  prospecting  has  been  carried  on  in  the  district  during  the  year, 
bat  no  pernfanent  bodies  of  good  ore  have  been  discovered. 

Tbe  antimony-mine  has  been  worked  steadily,  most  of  the  year  by 
Chinese  labor,  ten  to  twelve  men  having  been  employed,  with  a  white 
foreman  to  direct  their  work.  Several  hundred  tons  of  sulpburet  of 
antimony  were  shipped  to  the  Starr  Smelting  Woiks  in  San  Francisco. 
The  exact  amount  is  not  known,  tbe  owner,  O.  M.  Evans,  having  died 
suddenly  in  the  month  of  August,  Two  months  after  this  occurrence, 
tbe  mine  was  leased  to  the  parties  who  now  ship  the  ore  to  San  Fran- 
cisco, 

The  Millionaire  was  worked  by  runniug  an  iueline  on  the  ledge  and 
following  the  same  dipping  into  tbe  hill  {with  more  than  one  break)  for 
100  feet.    The  ledge  widens  in  places,  but  is  barren, 

Tbe  principal  stockholder,  Mr.  Hill  Beachy,  having  died  suddenly 
last  summer,  tbe  work  on  the  mine  was  stopped.  After  a  while  it  was 
resumed,  bat  only  to  take  out  tbe  rich  ore,  which  lies  between  tbe  out- 
crop and  the  first  break.  Tbe  ore  taken  out  has  been  reduced  by  the 
Pioneer  Mill,  the  Humboldt  Eeduction  Works,  and  a  few  tons  by  the 
Torry  Mill,  near  Oreana, 

The  shipments  of  bulUon  from  Unionville  in  1875  were  : 

In  silver  bars $140, 249  40 

In  gold  bars 8,651  00 

Total,  (coin-value) 148, 900  40 

The  gold  comes  from  tbe  gulcb- washings  in  Indian  district,  near  tbe 
Eagle  Mine,  and  also  from  gnlch- washings  on  a  small  scale  in  Congress 
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CaSoD,  above  Unionvillc.     Some  of  the  bullion  tateu  or.t  of  tlie  Eagle 
Mill  was  also  shipped  through  Unionvilie. 

Indian  district, — The  Eagle  Mine  enterprise  had  many  reverses  dur- 
ing the  year.  TUe  main  ehai't  had  been  sunk  to  the  water-levei,  (over 
2(X)  feet,)  when  it  became  necessary  to  have  a  pnmp.  Hoisting- works 
had  been  erected  to  sink  the  shaft.  Drifts  on  each  side  of  the  shaft  had 
developed  a  strong  ledge,  but  the  rock  put  through  the  mill  was  found 
to  be  poorer  on  the  average  than  had  been  antieipiitetl.  On  this  acconuC 
changes  were  made  in  the  mill  so  as  to  amalgamate  the  gold  in  the  bat- 
tery and  diapeuse  entirely  with  pans.  The  change  in  the  process  was 
thought  BufQcieut  to  amalgamate  the  free  gold,  {contained  in  the  ore  in 
larger  proportion  than  silver,)  and  necessary  to  work  larger  quantities 
of  ore,  and  thus  reduce  the  expenses  of  reduction.  There  were  two  parties 
among  the  stockholders  struggling  for  control,  and  they  finally  went  to 
law,  but  legal  proceedings  were  arrested  by  a  compromise,  one  party  sell- 
ing out  to  the  other.  The  party  in  possession,  however,  failed  to  pay  the 
debts  of  the  company,  and  the  property  was  attached  by  the  creditors. 
This  was  the  state  of  affairs  at  the  end  of  tlie  year.  The  high  anticipa- 
tions entertained  for  this  district  at  the  beginning  of  the  year  have 
therefore  been  disappointed.  Someof  the  men  employed  by  the  Oakland 
Mill  and  Mining  Company,  at  the  Eagle,  being  out  of  employment  by  the 
suspension  of  work  at  the  mine  and  mill,  worked  and  washed  some  of  the 
gulches  in  the  vicinity  of  the  mine.  The  free  gold  obtained  is  reported 
to  have  been  enough  to  pay  them  wages. 

The  Black  Hawk  Mine  has  been  prospected  during  the  year  by  the 
discoverers,  Scott  and  Spriy, 

At  Oreana  a  run  was  made  ou  a  smelling- furnace  erected  about  five 
years  since  by  Mr.  Strout  to  work  the  ores  of  some  mines  in  Arabia 
district.  The  parties  who  made  this  run  bad  small  means,  and  the  first 
attempt  having  failed,  their  creditors  forced  them  to  suspend  operations. 

The  Torry  Mill,  on  the  Humboldt  JR-iver,  two  or  three  miles  from 
Oreana,  has  run  at  intervals,  when  the  currents  of  the  river  would 
allow. 

The  Oreana  or  Montezuma  Smelting  Works  have  been  idle  through- 
■  out  the  yeir. 

In  Relief  district,  the  tunnel  cf  the  Batavia  and  Pacific  Mine  has  "been 
run  to  the  ledge.  No  ore  was  extracted  during  the  year  from  the  mine, 
and  the  mill  has  been  idle. 

.  Some  copper-ledges  were  discovered  in  the  southern  part  of  the  dis- 
trict, but  little  work  has  yet  been  done  on  them. 

Farther  south,  east  of  Relief  district,  some  old  locations  in  Table 
Mountain  have  been  prospected  considerably.  The  largest  ledge  carries 
argentiferous  galena.  These  locations  are  in  Churchill  County,  near 
the  line  of  Humboldt  County. 

White  Cloud  district. — This  district,  about  twenty  miles  farther  south, 
in  Churchill  County,  on  the  same  range  of  mountains  as  Table  Mount- 
ain, on  the  northeast  side  of  the  Carson  sink,  and  about  two  miles  east 
of  the  old  stage-route  from  Unionvilie  to  Stillwater,  contains  many  loca- 
tions of  copper-ledges.  Some  of  these  have  been  prospected  considera- 
bly in  former  years,  and  again  during  the  present  year  the  White  Cloud 
ledge  has  been  worked  by  the  White  Cloud  ConsoUdated  Mill  and  Mining 
Company  of  Oakland;  Cal, 

In  the  same  range  of  mountains  are  found  deposits  of  magnetic-iron 
ore. 

Northeast  of  this  district,  in  Humboldt  Connty,  on  the  west  side  of 
Pleasant  Valley,  ledges  of  sulphuret  of  antimony  were  discovered  dar- 
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ing  the  year.  All  the  discoveries  mentioned  above  are  far  from  tUe 
railroad,  and  therefore  not  favorably  eitiiated  for  present  development. 

Jersey  district. — A.  few  of  the  discoveries  in  this  district  have  been 
steadily  prospected  daring  the  year.  Some  of  the  ores  extracted  were 
shipped  to  Salt  Lake,  Sacramento,  and  San  Francisco  for  reduction  and 
for  sale.  The  Jersey  Mine  changed  hands  in  the  fall  of  the  year,  Frank 
Hamilton,  J.  Seveuoaks,  and  others  having  bought  the  mine  at  the 
reported  price  of  $40,000,  coin,  and  one-tenth  of  the  capital  stock. 
The  ledge  runs  in  a  southerly  and  northerly  direction,  and  dips  west- 
ward. It  is  from  8  to  10  feet  wide.  The  ore  is  about  half  galena  and 
half  carbonate' of  lead.  It  is  said  to  carry  from  33  to  60  per  cent,  of 
lead  and  to  assay  in  silver  from  $70  to  $190  per  ton.  The  mine  is  worked 
through  two  drift-adits,  running  on  the  course  of  the  ledge,  in  oppo- 
site directions,  from  the  bottom  of  a  ravine,  which  cuts  the  ledge 
at  right  angles  to  its  course.  Northward  the  drift  is  about  300  feet 
long,  and  southward  about  50  feet.  A  furnace  is  building  to  treat  forty 
tons  in  twenty.four  hours.  Wood  is  found  in  abundance  twenty  to 
twettty-five  miles  from  the  district. 

Gold  Sun  district. — At  Greggville,  the  Manati  Mine  has  been  pros- 
pected during  the  year,  but  with  poor  results,  no  body  of  ore  having 
been  found. 

The  mine  of  Sterling  &  Agoew,  and  also  the  Thiers  Mine,  both  email, 
rich  ledges,  were  worked  by  tlie  owners.  A  few  tons  of  high-grade 
ore  from  each  mine  were  reduced  at  the  Humboldt  Eeduction  Works. 

The  Holt  Mill  in  this  district  has  run  irregularly.  The  owner,  G.  W. 
Holt,  died  in  February.  The  mill  was  rented,  and  run  only  a  few 
months  in  the  summer,  mostly  on  tailings. 

The  shipments  of  bullion  from  Golconda  Station,  the  nearest  to  the 
district,  were  about  $3,000  during  the  year ;  all  from  the  Holt  Mill. 

In  Winnemucea  district  several  discoveries  of  small  ledges  have  been 
made,  the  most  important  being  the  Fairmont.  The  discoverer,  J,  W. 
Clemo,  a  Cornish  miner,  has  worked  it  in  a  small  way ;  the  ore  obtained 
having  been  reduced  by  the  Humboldt  Eeduction  Works. 

The  Pride  of  the  Mountain  has  been  worked  most  of  the  year  by  ten 
to  flfteen  miners  and  about  eight  Chinamen,  who  have  extracted  from 
three  to  four  tons  per  day.  The  mine  is  owned  by  the  Humboldt  Mill 
and  Mining  Company,  and  the  ore  is  reduced  at  the  works  of  the  com- 
pany.   It  assays  from  $iO  to  $T0  per  ton. 

The  Union  Series,  and  also  the  E  Pluribus  and  Champion  Mines,  have 
been  worked  for  several  months  by  a  few  men.  The  veins  of  all  these 
mines,  except  the  Champion,  are  small,  (from  12  to  18  inches  wide,)  with 
very  base  minerals  [antimony,  lead,  iron,  arsenic)  imbedded  in  soft  vein- 
material,  which  can  be  easily  picked,  so  that  no  powder  is  used  in  the 
workings.  The  Champion  ledge  is  larger,  and  contains  more  quartz ; 
the  ore  is  mostly  earthy  carbonate  of  lead.  All  these  mines  are  located 
on  the  southwest  side  of  Winnemucea  Mountain.  Their  development 
during  the  year  shows  that  the  yield  of  the  ore  per  ton  in  the  first-men- 
tioned mines  is  very  variable,  and  may  be  put  down  at  from  $35  to  $80, 
of  which  from  $3  to  $6  is  In  gold.  The  Champion  ore  ig  of  a  lower 
grade,  ranging  from  $25  to  $35.  Specimens  are  obtained  from  all  these 
mines  which  assay  several  hundreds  of  dollars  to  the  ton. 

The  Humboldt  Canal  Eednction  Works  and  Canal,  and  the  Pride  of 
the  Mountain  Mine,  owned  by  Ginaca  &  Gintz,  were  incorporated  nnder 
the  name  of  the  Humboldt  Mill  and  Mining  Company,  in  the  early  part 
of  January,  in  San  Francisco,  with  60,000  shares.  The  canal  was  con- 
strncted,  at  very  great  expense,  in.the. early  days  of  mining  in  Hum- 
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boldt  Oounty,  for  the  purpose  of  obtaining  the  necessary  motive-power 
for  the  numerous  mills  at  that  time  thought  necessary  for  the  reduction 
of  the  immense  anticipated  ore-snpply.  The  canal  haiS  never  been  used, 
and  was  not  even  finished  according  to  the  first  plan  of  the  enterprise. 
The  Humboldt  lieduotion  Works  consist  of  a  10-stamp  mill,  (dry-crash- 
ing,) with  a  drop  furnace  to  roast  and  chloridize  the  palp;  and  four 
pans  and  two  settlers  for  amalgamation.  It  crashed  from  8  to  12  tons 
in  24  hours,  according  to  the  kind  of  ore  and  the  fineness  of  screen  em- 
ployed. The  pulp  is  dropped  and  blown  in  by  a  bellows,  with  a  certain 
percentage  of  salt.  It  drops  to  the  bottom  of  a  square  tower  through 
the  flames  of  two  flre-places,  placed  one  on  each  side.  When  the  tower  is 
filled  to  a  level  with  the  fire-places,  the  pulp  is  drawn  by  opening  a 
damper  or  gate  at  the  bottom.  It  comes  out  in  a  glowing  state,  and 
is  usually  spread  on  a  floor  and  sprinkled  with  a  hose,  after  which  it  is 
taken  to  the  pans  for  amalgamation. 

■■  The  mill  has  been  running  since  July,  nearly  half  the  time  on  custom- 
ore.  The  company  pays  80  per  cent,  of  assay-value  of  ores  assaying 
less  than  $400,  and  82  per  cent  for  ores  assaying  over  $400  per  ton. 
They  charge  $25  per  ton  for  working  10  or  more  tons,  $30  per  ton  for 
1  to  10  tons,  and  $35  per  ton  for  anything  less  than  one  ton,  (except 
very  small  quantities.)  Bullion  is  reckoned  at  market- value,  less  charges 
necessary  to  convert  into  coin  or  drafts  on  San  Francisco.  The  variety 
of  ore  which  must  be  worked  with  a  slight  knowledge  of  the  proportion 
of  their  constituent  minerals  and  metals  is  not  calculated  to  favor  a  very 
close  reduction  of  the  precious  metals.  The  furnace  is  not  adapted  to 
roasting  and  chloridizing  ores  containing  a  large  percentage  of  base 
sulphurets.  Such  ores  are  worked  successfully  only  by  mixing  them  in 
small  proportions  with  oxidized  and  quartzose  ores.  The  ores  contain- 
ing much  sulphur  could  be  successfully  worked  in  thsse  works  by  subject- 
ing the  ores  to  a  preliminary  roasting  in  heaps.  Mo  attempt  is  made  to 
save  either  lead  or  copper. 

The  ores  worked  by  the  mil!  during  the  year  came  principally  from 
Humboldt  County;  a  few  tons  were  brought  from  Silver  City  and 
Wagontown,  Idaho;  and  a  few  from  Cherry  Creek,  Lewis  district, 
Toano,  Tuscarora,  Galena,  and  Austin,  were  reduced  at  the  mill. 

The  shipments  of  bullion  during  the  year  from  Winnemucca  amount 
to  $100,723.  Most  of  this  came  from  the  Humboldt  Eeductiou  Works ; 
the  rest,  a  small  amount,  from  Golconda,  and  from  $2,000  to  $3,000 
from  Bartlett  Creek. 

In  Paradise  district  prospecting  only  has  been  carried  on. 

Columbia  district  is  located  on  and  near  Bartlett  Creek.  Two  mills 
have  been  erected  in  the  distriet.  The  Badger  Mine  was  sold  during  the 
year  to  the  Badger  Mill  and  Mining  Company  of  San  Francisco,  which 
built  the  Badger  Mill ;  but  the  company  having  failed  in  the  agreement 
about  the  Badger  Mine,  the  latter  returned  to  its  former  owners,  after 
which  the  company  bought  the  Independent  Mine.  It  made  one  ran  on 
Independent  ore  at  the  mill,  then  shut  down,  and  failed  to  pay  its  bands. 
The  Independent  Mine  having  been  bought  conditionally  it  reverted  to 
the  former  owner.  The  Badger  Mill  is  situated  near  the  mouth  of  the 
canon  on  Bartlett  Creek,  It  is  a  steam-mill,  running  five  stamps,  and 
amalgamating  in  the  battery.    It  has  one  pan. 

The  owners  of  the  Badger  Mine,  after  coming  into  possession  again, 
made  an  arrangement  with  one  of  their  number  to  baild  the  Florence 
Mill  on  Bartlett  Creek,  above  the  Badger.  It  is  run  by  a  hurdy-gurdy 
wheel,  put  in  motion  by  the  water  of  the  creek,  and  has  five  stamps  and 
one  pan.    Amalgamation  is  carried  on  in  the  battery,  the  gold  being 
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free,  and  there  being  bat  little  silver.  The  mill  started  last  May  and 
ran  with  little  interruption  until  the  middle  of  December,  on  Badger 
ore  and  custom-ore  from  other  mines  in  the  district.  The  charge  for 
working  is  $6  per  ton.  The  old  arrastra  in  which  the  first  ores  of  tlie 
district  were  worked  is  still  in  its  place,  about  midway  between  the  two 
mills.  Several  other  mines  have  been  prospected  and  worked  to  some 
€xt«nt,  and  ores  yielding  sometimes  as  much  as  $40  per  ton,  mostly  in 
free  gold,  have  been  extracted. 

Sierra  district. — Another  attempt  was  made  during  the  summer  and 
fall  to  work  the  ore  of  the  Langsyne  Mine  at  the  "  Paul's- process"  mill 
of  the  company  that  owns  the  mine.  About  $3,000  were  spent  to  repair 
the  mill  and  to  extract  ores.  After  a  few  days'  running  it  was  found 
that  not  enough  was  extracted  to  meet  expenses,  and  both  mill  and 
mine  are  closed.  The  ore  assays  from  $20  to  $28  per  tou,  mostly  gold. 
The  body  of  rich  ore  worked  last  year  on  the  Last  Chance  Mine  was 
eshansted,  the  ledge  pinching  out.  After  some  further  prospecting,  the 
mine  was  abandoned. 

Ho  permanent  work  was  done  on  the  Tallulah  Mine  during  the  year. 
About  five  tons  of  ore  were  extracted,  on  a  contract  obtained  from  the 
company,  the  parties  finding  little  encouragement  to  go  on. 

The  Auburn,  Samaritan,  and  other  mines  have  been  worked  at  inter- 
vals and  prospected  by  the  discoverers.  Several  small  lots  of  ore  have 
been  thus  extracted  and  shipped  for  redaction. 

The  Thaeker  and  Goodrich  mines  have  been  prospected  by  a  small 
force  of  men.  The  Goodrich  was  discovered  last  spring,  near  the 
Tb  acker,  by  the  owners  of  the  latter.  Very  soon  after  the  discovery, 
steps  were  taken  to  erect  a  lO^stamp  mill,  about  half  a  mile  from  these 
mines.  The  mill  came  from  Chicago  and  was  put  up  in  the  early  fall. 
It  is  a  steam-mill,  with  one  pan.  Gold  is  amalgamated  in  the  battery. 
The  ores  of  these  two  mines  carry  mostly  gold,  and  are  of  low  grade, 
though  very  rich  specimens  are  found  in  both  mines. 

Central  district. — ^The  Golden  Age  Mill  and  the  mine  connected  with 
it  were  sold  at  sheriffs  sale  in  January,  1875,  to  James  Gould,  of  Mill 
City.    The  mill  has  been  idle  during  the  year. 

A  tunnel  drive  at  the  Dutchman  Mine,  to  reach  the  ledge  about  225 
feet  below  the  outcrop,  was  completed  at  the  end  of  the  year. 

Small  quantities  of  ore  have  been  extracted,  and  after  close  assort- 
ing, shipped  for  reduction  from  the  Little  Bell,  Kailroad,  and  Marietta 
mines.  The  old  Fifty-sis  Mine  (one  of  the  oldest  in  the  county,  located 
first  in  1S56)  has  been  relocated  this  year  and  worked  by  four  men  since 
last  October.  It  is  a  copper-ledge,  bearing  silver.  The  ore  extracted 
has  been  shipped  to  San  Francisco  for  sale. 

ffumboldt  district. — In  October,  1875,  two  or  three  good  '■  strikes  "  are 
reported  to  have  been  made  in  some  of  the  old  locations  of  the  district. 
These  consist,  so  far  as  known  at  the  present  time,  of  small  bodies  of 
ore  exremely  rich  in  free  gold.  This  has  created  some  talk,  and  excite- 
ment in  the  vicinity. 

Babbit  Role  district  sulphur-mines. — In  March,  1S73,  a  sulphur-de- 
posit was  located  by  MoWorthey,  of  Oakland,  Cal.,  who  obtained  the 
knowledge  of  its  locality  through  an  Indian.  The  mine  is  situated 
about  40  miles  northwest  of  the  Humboldt  House,  on  the  Central  Pa- 
cific Eailroad,  on  the  foot-hills  of  the  range  of  mountains  east  of  Quin's 
Biver  Sink.  These  foot-hills  consist  of  table-lands,  which  terminate  ab- 
ruptly on  the  valley  of  the  sink,  and  are  cut  abrnptly  in  places  by  the 
water-courses  coming  from  the  higher  hills,  leaving  crumbling  banks  of 
soil  and  rocks.    It  is  in  one  of  these  banks  that  the  sulphur- bed  was 
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discovered  by  tbe  Indian,  who  reported  the  fact  to  many  without  arous- 
ing special  interest.  But  the  rise  in  the  price  of  sulphur,  due  to  the 
greater  consumption  of  it  in  the  manufacture  of  sulphuric  acid  on  the 
coast,  finally  led  to  the  location  of  the  mine.  The  article  prored  pare 
and  easily  extracted.  It  occnra  in  irregular  masses,  sometimes  one  to 
two  feet  thieir,  and  of  pure  quality,  and  again  thinning  out  and  getting 
mixed  up  with  a  light-colored  fibrous  magnesia-deposit,  in  close  prox- 
imity to  a  deposit  of  time-sinter,  such  as  commonly  occurs  in  the  vicinity 
of  hot  springs  in  this  country. 

Shortly  after  this  another  deposit  was  located,  abont  a  mile  from  the 
first,  by  a  cattle- man  living  on  the  Humboldt  Eiver,  who  previously  knew 
of  its  existence.  This  location  has  been  sold  to  the  Humboldt  Salphar 
Company  of  Carson  City,  Nov.  The  best  of  the  ore  is  taken  out,  trans- 
ported to  the  Humboldt  House,  and  thence  by  rail  to  Carson  City,  where 
it  is  used  in  the  manufacture  of  sulphuric  acid.  The  place  where  this 
mine  is  located  is  called  Inferno.  Beautiful  crystals  of  sulphur  are 
found  in  these  mines.  Much  of  the  sulphur  in  the  second  mine  being 
mixed  with  foreign  matters,  steps  have  been  taken  to  melt  it  on  the 
spot. 

Star  district. — The  Sheba  Mine  has  been  worked  steadily  with  a  small 
force  of  men,  taking  out  small  quantities  of  ore.  The  shaft  sunk  on  the 
outside  of  the  old  works  and  on  the  north  side  of  the  canon,  to  reach 
the  ledge  found  in  the  inside  works,  at  the  lowest  leveJ,  has  reached  the 
depth  of  SO  feet.  Hoisting-works  have  been  placed  over  it.  The  motive- 
power  is  taken  fi'om  the  creek  running  in  the  calion.  The  power  is 
imparted  to  the  machinery  by  a  hurdy-gurdy  wheel,  receiving  the  water 
through  a  pipe  over  300  feet  long  with  a  half-inch  orifice.  The  adminis- 
tration of  the  mine  has  changed,  John  C.  Fall  having  sold  his  interest. 

The  De  Soto  Mine  was  worked  only  about  six  weeks  during  the  year. 

The  Krom  Concentrating  Works  were  run  only  a  short  time  during 
the  summer,  to  concentrate  the  second-class  ore  taken  out  of  the  Sheba 
and  De  Soto  mines.  This  amounted  to  343  tons  of  Sheba  and  52j  tons 
of  De  Soto  ore.  The  concentrator  could  not  be  run  in  the  winter,  as  no 
provision  is  made  to  dry  the  ore,  which,  when  moist,  will  pack  in  the 
rollers,  aod  also  fail  to  be  separated  in  the  air-currents  of  the  concL'u- 
trator. 

WniTp  PINE   COUNTY. 

The  sudden  death  of  my  former  agent  for  this  county,  Mr.  A.  J. 
Brown,  of  Treasure  City,  having  deprived  me  of  the  source  of  informa- 
tion onwhichlhadbeenaccustoroed  to  rely,  I  am  indebted  to  General  A. 
Cadwalader,  of  Hamilton,  for  the  notes  on  which  the  following  account 
is  principally  founded. 

White  Pine  County  contains  at  present  about  8,000  square  miles.  It 
extends  from  the  one  hundred  and  fourteenth  meridian,  separating  it 
from  Utah  Territory  on  the  east,  to  Eureka  County  on  the  west,  100 
miles,  and  from  Elko  County  on  the  north  to  Lincoln  and  Nye  on  the 
south,  with  a  width  of  SO  miles.  Its  topography  is  striking.  Five  great 
mountain -ranges  course  through  it,  springing  from  the  Humboldt  Basin, 
and,  running  south  toward  the  Colorado,  lose  themselves  in  depressed 
volcanic  bills,  with  the  exception  of  the  White  Pine  range,  which,  under 
the  names  of  the  Humboldt,  White  Pine,  the  Vegas  or  Charleston,  and 
the  Providence,  continues  its  course  with  two  interruptions,  subsiding 
only  in  the  basin  of  the  Mohave.  Valleys  lie  between  these  ranges  of 
an  area  quite  equal,  if  not  even  a  little  larger,  than  that  of  the  mount- 
ain^.   The  average  elevation  of  these  valleys  is  about  3,000  feet  above 
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the  sea,  while  the  mountaios  acquire  a  Qiaxitnum  height  of  11,000  to 
12,000  feet.  The  rocks  conatitnting  these  moimtaiDs  are  mostly  of 
Devonian  and  Carboniferous  age,  having  tieen  elevated  in  tiie  Ifltter, 
and  here  and  there  retaining  on  their  crest  and  sides  rocks  of  that  sys- 
tem. At  intervals  the  Devonian  rocks  are  intruded  upon  by  traps, 
porphyries,  and  granites,  but  otherwise  they  present,  in  nearly  all 
cases,  a  bed  of  magnesian  limestone  600  to  800  feet  in  thickness;  a 
black  clay  shale  from  100  to  300  feet  thick,  and  a  quartzite,  the  bottom 
of  which  has  as  yet  not  been  reached  at  1,300  feet.  These  are  all  metal- 
liferous, while  the  Carboniferous  rocks  that  skirt  them  arc  barren  of 
precious  metals. 

The  first  range  at  the  west  is  the  Diamond,  and  following  in  order 
eastward,  and  strictly  parallel,  are  the  White  Pine,  Egan,  Schell  Creek, 
and  Snake.  Huntington  Valley  interposes  between  the  Diamond  and 
the  White  Pine  raoges,Steptoe  between  the Eagen  and  the  Schell  Creek, 
and  Spring  Valley  between  the  Schell  Creek  and  the  Snake.  The  Pan- 
cake, the  Mokomoke,  and  the  Antelope  are  ioterveuiug  ranges  of  less 
importance  and  apparently  more  recent  birth.  They  are  unproductive 
as  yet  in  minerals,  with  the  exception  of  the  first-named,  which  is  now 
exploited  for  coal  with  most  favorable  indications.  It  is  a  low  range, 
some  80  miles  long,  between  the  Diamond  and  the  White  Pine,  and  the 
period  to  which  it  belongs  is  probably  the  Carboniferous,  Twenty-six 
mining-districts  are  distributed  irregnlarly  over  the  county,  occupying 
unconnectedly  the  various  mountain-ranges ;  and  though  silver  is  the 
principal  valuable  metal  in  all,  each  has  its  specific  claim  for  considera- 
tion. White  Pine,  in  its  Treasure  Hill  chloride-ores,  has  no  rival. 
Robinson  takes  rank  for  its  vast  exhibition  of  its  copper,  Ruby  Hill 
for  its  an timonial- silver  ores,  Cherry  Creek  for  its  auriferous  ores  in 
connection  with  silver,  while  Muncey  Creek  and  Hunter  promise  in  the 
future  for  much  silver-lead.  Pinto,  Diamond,  and  Sewark  districts,  iu 
the  Diamond  range,  have  failed  to  realize  the  expectations  of  their  op- 
erators, and  hence  are  in  a  depressed  condition.  Cave,  Bald  Mountain, 
and  White  Pine  are  in  the  White  Pine  range.'  The  two  former  are  bnt 
little  known  and  are  uninhabited. 

White  Pine  district,  the  theater  of  unexampled  excitement  in  1868^69, 
has  since  shrunk  in  public  estimation  as  much  below  par  as  the  "ffever" 
had  raised  it  above.  The  failure  of  the  .rude  efforts  in  smelting  at  an 
eaxly  period  condemned  a  valuable  portion  of  the  district  to  idleness, 
while  another  kind  of  valuable  ores  (copper-silver)  were  not  utilized, 
because  the  metallurgists  of  the  district,  apparently  unfamiliar  with  such 
ores  and  the  proper  method  of  reducing  them,  dreaded  to  undertake  the 
problem.  Mr.  Quanu,  the  proprietor  of  a  patent  process  for  this  purpose, 
has  recently  made  an  unsuccessful  essay  in  this  direction,  first  roasting 
the  sulphuretcd  ores,  and  then  melting  in  a  reverberatory  with  a  blast 
(supplied  through  a  tuyere  to  the  ash-pit)  and  a  tank  for  condensing 
fumes.  The  resulting  bullion  was  an  alloy  containing  48  per  cent,  of 
copper  and  34  per  cent,  of  lead,  and  worth  in  silver  about  $150  per  ton. 
For  this  product  there  was  no  sale. 

The  error  of  this  proceeding  is  manifest.  Instead  of  roasting,  the 
inventor  should  have  added  sulphur  in  some  form,  (if  enough  was  not 
already  present  in  the  ores,)  in  order  to  separate,  in  the  form  of  argen- 
tiferous-copper matte,  all  the  copper  from  the  lead.  This  matte  would 
be  saleable,  as  would  be  also  the  lead,  in  which  the  greater  part  of  the 
silver  would  be  collected.  Or,  the  silver  might  be  profitably  extracted 
by  leaching  from  the  argentiferous  matte  on  the  spot.    The  argentifer- 
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0U8  copper  ores  of  White  Pine  need  no  new  process,  but  an  mtelligent 
aj) plication" of  old  and  well-known  ones. 

The  Rothschild  blast-fnrnace  (lead-smelting)  has  been  run  during  the 
autumn  with  a  degree  of  success  which  will  probably  stimulate  opera- 
tions in  this  direction. 

The  cbloride-ores  have  participated  in  the  neglect  resulting  from 
general  industrial  paralysis.  With  the  exception  of  the  Eberhardt  and 
Aurora,  few  claims  have  been  worked  to  any  extent,  most  holders  hav- 
ing contented  themselves  with  doing  the  "  aasessraent-work  "  and  in 
maoy  cases  securing  patents  for  their  ground.  The  great  Aurora  vein 
or  channel  .has  been  in  bonanza  this  summer,  in  tbe  Eberhardt  and  Au- 
rora claim,  yielding  monthly  some  $100,000.  This  claim  is  only  l.iOO 
feet  of  a  belt  a  mile  and  a  half  long  and  100  feet  wide,  which  has  been 
penetratetl  not  more  than  400  feet  in  depth.  It  seems  not  unreasonable 
to  hope  lor  similar  developments  at  other  points  and  at  greater  depths. 
A  tunnel  to  cut.  this  and  .other  ore-channels  at  a  depth  of  1,200  feet  is 
now  projected,  and  as  it  will  cut  the  other  two  formations,  it  will  furnish, 
if  it  should  be  carried  through,  an  interesting  and  valuable  section  of 
Treasure  Hill,  on  that  line. 

Bobinsan.,  San  Francisco,  Rmdrii,  Hunter,  Egan,  and  Cherry  Creek  dis- 
tricts are  in  the  Egan  range.  Eobinson  is  a  wide  zone,  traversed  by 
oft-recurring  belts  of  silver,  copper,  and  lead  ores.  Its  rock-formation 
is  somewhat  complicated,  containing,  as  it  does,  limestone,  porphyry, 
granite,  and  diorite  at  intervals.  The  district  furnishes  no  free-millinjr 
ore,  but  its  smelting-ores  are  abundant  and  of  fair  grade.  Aside  from 
its  unusual  facilities  of  wood  and  water,  the  most  notable  peculiarity  of 
Bobinson  district  is  its  large  copper-lodes,  which  abound  in  silicates, 
oxides,  and  sulphides. 

The  San  Franmco  district,  north  of  Eobinson,  and  separated  from  it 
by  Hercules  Gap,  contains  some  undeveloped  silver-lead  mines  of  fair 
value. 

Hendry  district,  near  Perly's  ranch,  is  as  yet  unwrought,  but  on  the 
opposite  side  of  the  mountain.  Hunter  district  has  exhibited  in  the 
Arizona,  the  Nebraska,  and  the  Hunter  mines  some  good  silver  lead  ores. 

Egan  district,  bisected  by  a  beautiful  stream  of  water,  contains  the 
Gilligan  and  some  other  mines,  belonging  to  the  San  Jos6  Company, 
which  General  Eosecrans,  the  superiutendent,  is  now  developing  by 
means  of  a  tunnel  driven  with  a  Burleigh  drill.  A  20  stamp  and  a  4- 
stamp  mill  are  idle,  awaiting  the  results  of  this  exploration. 

Cherry  Creek  district,  in  a  flexure  of  the  mountain  north  of  Egan 
Creek,  gives  promise  in  the  Geneva,  Teacup,  Exchequer,  Pacific,  and 
Star  mines  of  becoming  productive.  Here  the  three  Devonian  strata 
above  mentioned  are  fully  exposed,  and  it  would  appear  that  the  qaartz- 
ite  is  more  abundant  in  silver  than  the  others. 

Ward  district,  the  latest  formed,  is  noted  as  the  locality  of  the  Pay- 
master Mine.  It  is  twenty  miles  south  of  Eobinson,  on  the  east  side  of 
the  Egan  range,  and  well  situated  for  exploitation. 

In  the  Schell  Creek  range  the  Cooper,  Nevada,  Piermont,  Muneey 
Creek,  Buhy  Mill,  Schell  Creek,  and  Taylor  districts  are  located.  With 
the  exception  of  Taylor,  they  all  show  a  state  of  industrial  depression, 
ascribed  to  the  lack  of  both  capital  and  enterprise,  yet  the  ore-deposits 
exhibited  indications,  in  many  cases,  of  remarkable  promise. 

Shoshone,  STtake,  Kern,  Sacramento,  and  Antelope  districts  are  in  the 

Snake  range,  and  being  at  present  likewise  neglected,  call  for  no  special 

comment  at  this  tima    It  may  be  rema.rked  that  Sacramento  district 

furnished  gold  Co  its  early  prospectors,  and  that  Kern  district  is  located 
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ill  a  cross  course  on  the  great  mountain  range,  of  feldspathic  granite, 
■which  (iislociites  the  limestone  formation. 

White  Pine  County  contains  five  smelting-furnaces,  (blast,)  four  of 
which  have  been  operated  this  season.  Tweuty-four  quartz  mills  have 
been  erected,  six  of  which  have  been  removed,  three  destroyed  by  Are, 
and  fifteen  are  now  in  existence,  containiDji;  242  stamps,  not  sufficient 
to  manipnlate  the  ores  if  the  present  depression  sbouM  give  way  to  a 
renewed  enterprise  commensurate  with  the  intrinsic  worth  of  the  mines. 
Tbe  Eberhardt  and  Aurora  is  the  only  mine  steadily  worked ;  some  few 
of  the  others  are  only  worked  periodically.  According  to  the  assessor's 
i«port,  tbe  returns  for  the  four  quarters  of  1876  aggregate*  .ISjiOl^^g^ 
Tods,  yielding  $rf74,215.06,  this  being  an  improvement  on  last  year,  but 
falling  far  short  of  the  early  production  of  the  county. 

tSome  11,000  claims  have  been  located  in  White  Pine  district  alone, 
thousands  of  which  have  been  undisturbed,  save  by  "assessment- work," 
while  the  great  White  Pine  Mountain,  11,000  feet  high,  13  miles  in 
length,  and  abounding  in  mineral-lodes,  being  outside  of  the  chloride 
range,  has  been  left  almost  wholly  virgin  ground.  Its  western  base 
exhibits  the  granite  and  shales  that  underlie  tbe  limestone,  and  the 
presence  of  gold  is  an  ordinary  feature  of  its  southern  veins.  The  great 
north  and  south  deposits  concur  with  the  strike  of  the  mountain,  and 
these  are  intersected  by  numberless  east  and  west  veins,  which  may 
hereafter  furnish  convenient  ground  for  drift-adits  to  intersect  the 
meridional  zones,  4,000  feet  betow  the  summit.  The  rich  ores  of  tbe 
Trench  and  Caroline  Mines  have  yielded  from  $200  to  $600  per  ton,  by 
roasting  in  a  Stetefetdc  furnace  and  subsequent  amalgamation,  and  the 
presumption  is  that  these  are  not  solitaryand  abnormal  mines. 

Information  received  from  Mr.  Cadwalader  at  the  end  of  the  year  is 
to  the  following  effect : 

Within  the  past  week  a  discovery  has  been  made  in  tbe  Eberhardt 
and  Aurora  claim  that  has  produced  much  excitement  in  the  commu- 
nity. In  driving  some  250  feet  north  of  the  current  workings,  and  some 
80  feet  deeper,  ore  has  been  struck  that  resembles  tbat  of  the  first  and 
famous  Eberhardt  chamber.  It  is  a  rich,  soft  chloride,  yielding  by  assay 
of  selected  samples  up  to  $9,000,  average  uncertain,  probably  $200  or 
$300.  Should  it  develop  as  anticipated,  it  will  give  a  new  impulse  to 
the  camp,  particularly  by  encouraging  deeper  explorations. 

The  Paymaster  Mine,  in  Ward  district,  referred  to  above,  from  its 
magnitude  and  the  value  of  its  ores,  is  entitled  to  a  special  attention. 
It  is  situated  close  to  a  belt  of  partly  altered  granite  that  has  broken 
through  the  limestone  formation,  Tbe  vein  has  a  width  of  30  feet,  12 
feet  of  which  is  pay-rock,  containing  argentiferous-lead  and  copper  ores 
in  the  shape  of  argentite,  freieslebenite,  chalcocite,  cernssite,  and  occa- 
sionally galenit©.  The  mine  is  now  owned  by  the  Martin  White  Com- 
pany, of  San  Francisco,  and  is  exploited  with  mnch  energy,  the  best 
ores  being  exported  to  San  Francisco,  while  tbe  main  body  is  smelted 
at  the  Canton  furnace  at  Bobinson.  Reduction-works  will  be  erected 
next  season,  provided  the  present  favorable  aspects  are  maintained. 

Within  a  recent  period  the  Martin  White  Company,  attracted  by  the 
fertility  of  the  mines  in  the  Taylor  district,  and  by  their  proximity  to 
Ward,  (being  across  the  valley  in  the  Schell  Creek  range,)  have  pur- 
chased for  $14,000  a  series  of  mines  belonging  to  Taylor  &  Co.,  and  pro- 
j)ose  to  operate  them  in  connection  with  the  Paymaster.  The  value  of 
the  ores  is  high  in  silver,  and  copper  is  prominent. 

"  Details  are  given  elsewhere  iu  this  report. — E.  W.  K. 
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LaJie  district,  due  west  of  Ward,  aod  ou  tbe  opposite  side  of  the  Egan 
range,  high  up  tbe  mountain,  exbibits  a  60-foot  qnartz-vein,  carrying 
disseminated  steiihauite.  Tbe  worli  done  so  far  is  iBSnffieient  to  i.ermit 
its  value  to  \ye  estimated.  Its  ores  are  rich,  and  should  masses  be  found 
in  proportioQ  to  the  size  of  tbe  lode,  the  hopes  of  its  many  locators  wiil 
be  realized. 

Tbe  Suake  range,  the  most  eastern  in  tbe  county  and  State,  has  been 
little  prospected,  by  reason  of  its  isolation  and  rupgedness,  {two  sum- 
uiitJS  risiug  11,000  and  12,000  feet,  respectively,)  and  the  reported  num- 
bers of  rattlesnakes  which  infest  it;  otherwise,  it  is  to  be  presumed, 
irom  the  oecnrreuce  of  igneous  rockw  and  tbe  great  diversity  of  others, 
tbat  it  could  contribute  its  quota  to  tbe  wealth  of  Eastern  Kevada.  In 
timber  and  water  it  far  surpasses  the  neighboring  ranges,  and  it  even 
contains  here  and  there  a  lake  to  give  variety  to  its  scenery. 

Though  tbe  prodaet  of  White  Pine  County  for  1875  is  less  than  a 
million,  it  has  this  eneonraging  feature,  tbat  it  exceeds  that  of  either  of 
the  past  four  years,  and  to  judge  from  present  iudicatious,  tbe  coming 
year  may  give  a  large  increase  in  bulk  aud  value  ofore.  The  chloride 
belt  tbat  crosses  Treasure  Hill  from  the  southeast  to  the  northwest, 
though  not  of  great  width,  has  a  length  of  nearly  five  miles,  which  cou- 
tains  many  veins  of  "  free  ore,"  that  will  now  be  attacked  with  renewed 
vigor,  and  (independent  of  tbe  Aurora,  tbe  chief  vein)  will  produce 
largely.  Where  the  natural chloiidizatiou  is  complete,  the  reduction  of 
the  ores  is  readily  effected  up  to  DO  or  93  per  cent,  of  the  pulp-assay. 
The  average  yield  of  Treasure  Hill  by  amalgamation  is  80  to  85  per 
cent,  of  the  assay  on  all  over  a  fair  value.  The  last  tbirty-sis  days'  run 
of  tbe  Eherhardt  and  Aurora  consumed  1,052  tons,  containing,  by  pulp- 
assay,  $123,020,  aud  yielding  81  per  cent.  Tbe  mining  cost  per  ton  is 
very  difficult  to  estimate,  as  a  large  amount  of  dead-work  was  connected 
with  tbe  regular  extraction  of  ore;  but,  to  judge  from  tbe  facility  of 
reductioo,  the  freedom  from  extraneous  expenses  of  pumping  and  tim- 
bering, the  expense  of  udniug  will  comijare  favorably  with  any  other 
locality  on  the  Pacific  slojje. 

The  assessor's  report  i>f  tbe  bullion  product  for  1S75  shows  the  follow- 
ing aggregates : 

Tons.        PoHuds.         Gro?s  .vieid. 

First  quarter 3, 388  589        $90, 090  00 

Second  quarter 4,  S28  535        284, 870  77 

Third  quarter 4,031  100        218,300  Oip 

Fourth  quarter 4, 502      1, 840        263, 908  64 

15,750      1,130        803,835  31 

It  will  be  seen  that  tbe  returns  of  tbe  county  assessor  vary  by  about 
40  tons  iiod  $10,000  from  those  of  the  State  controller,  a  slight  discrep- 
ancy whicb  1  am  unable  to  explain. 

LINCOLN  COUNTY. 

Nothing  of  importance  calling  for  extended  comment  has  taken  place 
in  this  county.  The  only  work  of  note  has  been  done  in  Ely  district, 
and  this  has  so  far  not  led  to  the  desired  results. 

Sly  district. — The  Raymond  and  Ely  Mine  only  has  produced  a  fair 
amount  of  bullion,  and  the  yield  of  this  mine  even  is  not  to  be  compared 
with  the  production  of  former  years.  The  Meadow  Valley,  considering 
the  extent  and  former  reparation  of  the  property,  has  produced  an  in- 
significant amount  of  bullion,  and  of  the  other  mines  in  the  district  none 
lias  come  foiward  to  assume  a  place  of  importance. 

Much  trouble  has  been  cucounterediu  the  Ilaymoud  andEly  on  account 
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of  water,  which  could  not  be  overpowered,  even  by  tlie  heavy  machinery 
erected  almost  a  year  ago  for  that  purpose,  and  started  in  May.  Explora- 
tions below  the  water-line  could  only  be  carried  61  feet  deeper  than  be- 
fore. It  is  hoped  that,  when  the  Meadow  Valley  Company  has  finished 
the  erectioD  of  its  pump,  now  in  progress,  the  water  can  be  permiineutiy 
mastered.  The  Meadow  Valley  Mine  has  shown  no  new  discoveries, 
thongli  a  very  large  amouDt  of  prospecting  has  been  done.  To  Mr. 
H.  H.  Day,  snperintendeot  of  the  Meudow  Valley  Company,  I  am  in- 
liebted  for  the  followiug  important  facts  iu  regard  to  the  Ely  district : 

The  total  shipments,  which  have  been  obtained  by  Mr.  Day  from  the 
boolis  of  the  Meadow  Valley  and  Raymond  and  Ely  Companies,  and 
from  those  of  Wells,  Fargo  &  Co.'s  Ex[iress,  have  been — 

Fine  bullion $990, 873 

Base  biilliou ■ 10, 8(i(l 

Base  ore 30, 500 

1, 050, 173 
Of  this  $738,305.07  was  produced  by  the  Kaymond  and  Ely,  $82,108.44 
from  the  Meadow  Valley,  and  $229,098.59  Irom  alt  other  mines  of  the 
district. 

The  total  depth  of  the  Eaymond  and  Ely  shaft  at  the  end  of  the  year 
was  1,375  feet.  Sinking  had  been  snspeuded  durin"  the  three  last 
months  of  the  year.    The  t>ottom  of  the  shaft  was  in  hard  quartzite. 

Mr.  D.  H.  Tyrrell,  superintendent  of  the  Kaymond  and  Ely,  reports 
the  detailed  yield  of  the  mine  during  1ST5  as  follows : 

Tons  ore  extracted 13, 107 

Tons  oi^e  reduced 12,593 

Tons  tailings  reduced 13, 681 

Average  yield, tailings S5. 76 

Average  yield,  ore $52.36 

Average  i)ereentage.,  tailings ,  24.6 

Average  percentage,  ores 03. 8 

TOTAL   BULLION   PEODTICT. 

Ores  worlred $659,471.11 

Tailings  worked  78,  793. 41 

3i5  tons  base  ore  sold,  net 5, 943. 79 

Total  yield •744,208.31 

Mr.  Tyrrell's  report  to  the  ijresident  and  trustees  at  the  end  of  the 
year  contains  the  following  detailed  information  in  regard  to  the  com- 
Iiany's  business : 

DuriDo;  the  year  jnst  elosed  tbere  has  been  extracted  from  the  miDe  13^44^j'i^  tons 
of  ore,  the  greater  portiou  of  which  was  taken  fvoui  the  wesiern  portion  of  the  coiu- 
pany'a  gronnd.  Priivioua  to  the  commencement  of  the  year  thecastoru  portion  of  the 
company's  gronnd  had  been  prospei^ted  to  the  water-ievcl  and  proved  comparatively 
barren  along  the  water  liuo;  aud  the  new  and  powerful  piimpiag-machinery -whicli 


erected  iu  tie  early  part  of  the  year  lias  p^ved  iQado(i|uaf«  to  the  reqniremcntB 

—  -"-iep  workings.    CoDeeqoently,  bot  Jitfle  progreas  has  been  made  in  esplorini 

below  (be  water-level.    Several  ineffecliial  attempts  have  I'cen  made  t< 


tlnue  the  main  shaft  downward;  bnt  the  piinjpe  not  having  snfflcjent  capacity  to 
remove  tJie  wB,1*r,  the  work  was  disoontinned,  and,  for  the  past  four  months,  the  pnmp 
has  been  running  np  to  its  full  capacity,  and  tbns  far  has  failed  to  remove  the  water, 
BO  that  sinking  could  bo  restimed.  Hence  our  proepeot-oi>erations  for  tbe  past  year 
have  been  confined  exclusively  to  the  western  portion  of  the  company's  grootid  above 
tbe  water-level. 
The  most  productive  portion  of  that  gronnd  baa  been  between  the  eighth  and  ninth 

*  It  will  be  seen  by  eompariug  this  statement  with  the  seoretary'ii  report,  that  there 
are  slight  discrepancies,  due,  no  doubt,  to  mere  matters  of  booli-keepiag.— R.  W.  E. 
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lerels.  To  the  weat  winzo  No.  2  there  has  been  a  cootiniious  body  of  good  naiUiD^-ore 
estendiug  400  feet  iE  leugth,  varying  from  twelve  Jnolir-s  up  to  seven  feet  in  widtb. 
This  ore-shoot  lerminates  about  SO  fBet  to  the  west  of  winze  No.  4,  on  tiie  eighth  Jevei, 
at  which  point  a  croaa-hBad  ojalies  Id,  dipping  to  the  west  on  an  angle  of  4ii'^,  whieli 
cut«  the  vein  ontiroly  off,  not  even  leaving  »  trace  behind.  The  weat  drift  on  eighth 
level  was  continued  on  tbroQ};b  tbe  cross'head,  and  has  penetrated  Uie  formation  to 
the  west  of  that  point,  a  distance  of  218  feet,  and  at  present  the  £ice  of  this  drift 
shows  a  mixture  of  title  acd  iimeatene,  principally  fho  latter,  which  is  the  monntaiu 
rock ;  and  it  is  diffiiiult  to  pretliot  what  will  be  disclosed  to  the  weat  of  this  point. 
Tbia  drift  ia  etill  being  pushed  ahead  (it  has  now  a  total  length  of  1,921  feet)  in  hopes 
that  the  qnartzite  may  raiae  to  the  weat  of  tbe  formation  now  being  penetrated  liv 
"     '    ■     ■    aid  tl  '         ■'       -  -" ■-° ..--=". 


this  drift;  but  sboald  the  same  formatioci  continue,  no  aatisfa«tory  results  will  be 
obt^ned  in  this  locality. 

A.  prospect-drift  waa  tun  south  from  the  main  west  drift  on  the  eighth  level,  at  » 
point  l,13iJ  feet  weat  of  tbe  main  abaft,  and  carried  ahead  a  distance  of  153.  feet,  at 
■which  point  a  stratom  of  ore  8  incboa  in  width  was  discloaed,  which  was  followed  to 
tbe  west  a  distance  of  23  feet,  at  which  poiut  a  croaa-head  made  in  the  face  of  the  drift, 
whicb  cut  the  vein  entirely  off.  Work  wos  then  diacontinued  in  that  direction,  and  » 
drift  started  eiist  on  the  ore-streak,  which  wua  continued  »  dii'tance  of  108  feet;  huD 
"io  feet  of  this  distance  showed  a  little  ore  and  tbe  balance  of  the  distance  showed 
barren  quart^ite. 

A  winze  was  started  and  carried  down  on  the  ore-streak  a  distance  of  125  feet  to  the 
ninth  level ;  the  entire  distance  sunk  showed  a  contiunoua  streak  of  ore  varying  from 
8  to  10  inches  in  width. 

The  weat  drift  on  ninth  level  waa  oontinned  up  to  and  beyond  tbe  same  eross-heail 
found  on  tbe  eighth  level,  where  the  samg  formation  was  encountered  as  shown  on  the 
level  above.  Not  deeming  it  prudent  to  continue  this  diift,  farther  work  was  diiicoa- 
tinued  at  this  point. 

A  cross-cDt  waa  also  run  south  from  the  west  drift  ou  tbe  ninth  level,  to  intersect 
the  sontb  vein  a  distance  of  154  feet,  at  which  point  a  connection  was  made  with  tbe 
winze  sunk  from  eighth  level.  At  tbe  point  of  connection  the  enstern  limit  of  the 
south  vein  la  defined  l>y  a  cross-head  which  made  in  it  at  the  bott^om  of  the  winze  on 
tbe  ninth  level,  and  to  the  east  of  this  oross-head  no  trace  of  the  fisaaro  has  as  yet 
been  found.  To  the  west  of  this  cro^-heal  the  vein  is  followed  westward  ti  diataticu 
of  115  feet,  at  which  point  another  cress-head  makes  in  which  cnts  Ibe  liasnre  otf  en- 
tirely; still  the  drift  has  eontinned  on  throngh  tbe  erosa-head,  and  to  tbe  wi:st  of  that 
point  60  feet,  where  the  qnnrlzito  formation  becomea  very  tejiiniar  and  the  throw  of 
the  vein  alw!i.ys  being  to  the  south,  running  westward  when  displaced  by  these  croatt- 
heiids.  We  are  at  present  engaged  in  running  a  crosa-ont  aonth  from  the  end  of  this 
drift,  which  baa  now  a  length  of  40  feet,  for  the  purpose  of  determining  whether  the 
south  veiu  continues  to  the  west  of  this  crosK-head  or  dies  out  at  that  point. 

Several  winzes  have  been  Bnnk  from  tbe  ninlh  to  the  tenth  level,  along  the  tine  of  the 
ledge.  These  espIoratioDS  show  the  vein  to  be  strong  and  wull  defined,  bnt  compara 
tively  barren ;  bnt  the  trend  of  tbe  ore-ahoota  being  to  the  west,  gives  reaaon  to  hope 
that  ore  will  be  found  in  payiugqnantitiea  to  tho  west  of  this  point. 

The  west  drift  on  tenth  level  baa  been  eontinned  ahead  nntil  it  now  shows  a  length 
of  1,553  feet.  The  formation  being  penetrated  is  bard  qnartzite,  with  only  a  seam  to 
point  ont  the  line  of  the  fissnre ;  but  as  the  No.  3  winze,  being  carried  down  from  ninth 
level,  is  coming  down  bnt  a  short  distance  alieod  of  tbe  face  of  this  drift,  an<l  ia  show- 
ing a  strong,  well-defined  vein,  with  some  promising  indications  of  ore,  we  may  ex[ii:ct 
to  meet  with  a  lavorable  change  in  the  face  .of  this  drift  very  shortly. 

A  cross-cut  was  run  sonth  from  west  drift  on  tenth  level,  at  a  point  1,270  feet  weit 
of  maiu  shaft,  and  carried  abend  44  feet,  at  whicb  poiut  we  fonnd  a  aeam  or  separ.L- 
tion  in  tbe  qnartzite  which  proved  to  be  the  continuation  of  the  aonth  vein  down- 
ward. A  drift  was  carried  to  the  west  on  this  seam  a  distance  of  T3  feet.  The  entire 
diatauco  showed  tbe  veiu  to  be  very  email,  and,  at  intervala  along  the  lino  of  the  drift, 
aftoatingof  ore  waa  found,  adhering  to  the  walla  of  the  Jiaanre. 

A  winze  was  started  at  a  point  1,057  feet  west  of  main  shaft  on  tenth  level  and  car- 
ried down  adistanoeof  6G  feet,  at  which  poiut  the  influx  of  water  was  sogreat  that  it 
could  not  be  removed  with  the  appliances  wo  had  at  our  command.  Heuco,  work  was 
discontinued,  and  at  present  there  is  12  feet  of  water  iu  the  hottom  of  winze. 

The  west  drift  ou  eleventh  level  has  now  a  length  of  1,104  feet  The  face  of  drift 
ahowB  a  mixture  of  talc  and  qnartzite  with  occasionally  some  small  spots  of  very  baio 
ore.  We  were  compelled  to  discontinue  work  in  the  face  ol  this  drift  a  few  weeks  ago 
\e  of  not  having  sulflciont  air  to  proseente  the  work  in  coinieotiou  with 
nich  we  are  at  present  engaged  in  mnning  np  to  connect  with  the  bottom 
ink  from  tenth  level  This  i-aise  has  now  a  length  of  18  fiwat,  which  leavi-s 
«  of  S3  feet  to  raise  before  the  connection  will  be  made  with  the  bottom  of 
This  connection,  when  completed,  will  famish  a  good  circulation  of  air,  when 
rk  uo  eleventh  levrl  cnn  bo  primtcnted  to  advantiise. 
lie  at  present  ci'yi^^>;U  lu  iituuiu^  LLiiiise.up  liuiii  ■.vustili'Ift  oii  eiyhtli  level,  at  it 
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jioiiit  1,530  feet  west  Of  main  shaft,  which  has  now  a  length  of  80  feet.  This  raise  is 
faruishing  some  very  fine  ore,  bnt,  bo  far,  the  ore-streak  Is  very  limited  in  estenr ;  but 
as  the  raise  is  being  oarcied  up  two  handred  feet  weet  of  the  Page  &Fauaca  workiuc^, 
aud  ID  a  conntry  eutirel;  uooxploved,  it  is  reasoaable  to  believe  that  oureifutts  in  lEia 
looaliC;  will  be  rewarded  by  the  development  of  some  paying  bodies  of  oie. 

We  are  also  engaged  in  esiending  the  main  drift  on  foatth  level  westwarit.  At  tlie 
point  of  commet) cement  the  fisente  is  stcotig  and  well-deflned,  and  oceasionuily  sliowa 
some  promising  indications  of  ore.    Tl>e  oidy  bad  feature  that  presents  itself  at  this 

Eoint  IS  the  hard,  smooth  foot-wall,  which  is  regarded  in  this  locality  as  an  unfavora- 
le  Indication  of  ore  ;  but  the  gronnd  being  very  changeable,  this  nnfavorable  feataie 
li:ay  soon  be  displai'^d  by  more  pruntising  indications. 

Ill  oonseqiieoce  of  the  pumps  not  having  snfQcient  capacity  to  remove  the  water,  the 
Lightner  shalt  has  only  been  extended  downward  61  feet  dnrins  the  year,  making  its 
total  depth  1,275  feet.  The  pump  is  working  very  satisfactorily  and  Is  gradually  ex- 
hausting the  water,  and  I  believe  we  will  be  able  to  resume  sinking  in  a  few  days. 

The  Bnrke  and  Creole  Mines  belonging  to  the  company  have  been  allowed  to  remain 
idle  daring  the  greater  portion  of  the  year.  After  a  thorongb  examinatioD  of  these 
mines,  I  decided  tc  appncl.ion  them  off  on  the  different  levels,  and  let  contracts  to  in- 
dividual pvoapectors,  allowing  them  to  extract  ore  from  the  old  abandoned  levels  of 
these  mines  at  their  own  expense  and  pay  Uie  company  40  per  cent,  of  all  ores  es- 
tracted,  and  the  other  60  per  cent,  to  be  wot  ked  at  the  company's  mill,  if  desired  ;  bnt, 
BO  far,  no  revenue  has  been  derived  IVotn  this  eonree,  as  the  explorations  made  by 
these  parties  on  the  difi'erent  levels  have  proved  nnproStable  and  disclosed  bnt  very 
little  ore. 

The  company's  30-stsmp  mill  at  Biiilionville  is  in  good  condition,  and  is  being 
run  up  to  its  fnll  capacity.  Tliete  has  been  uo  expense  iocnrred  on  this  mill  willaiu 
the  past  year,  except  what  liae  been  oecessary  to  beep  it  in  repair.  The  parts 
that  become  worn  out  are  replace<l  by  duplicate  castings,  a  supply  of  which  we  always 
have  on  hand  at  the  mill,  I  anticipate  no  expense  beyond  ordinary  wear  aud  tear 
which  can  attach  to  it  the  coming  year. 

The  company's  30-stnmp  mill  has  been  idle  the  greater  portion  of  the  post  year, 
having  only_  run  two  mooths  on  tailings  in  the  early  part  of  the  year.  The  battery  at 
this  mill  is  in  good  condition,  but  the  |kios  will  require  new  mailers,  and  the  shafting 
will  have  to  l>e  lined  up  and  the  boxing  babbitted  before  it  will  lie  in  a  condition  to 
start  up. 

The  Nevada  Central  Railroad,  which  has  lately  come  into  possession  of  the  company, 
(se  vera!  miles  of  which  was  badly  damaged  by  aclood-bnrst  some  twelve  montlis  ago.) 
has  been  repaired,  and  is  now  in  goixl  running  order.  It  is  being  nsiid  to  transport  the 
ore  to  the  compaoj's  mill.  The  road-bed  is  iu  good  condition,  and  I  anticipate  but 
liUte  more  expense  on  it,  except  the  repairs  incident  to  running.  Bntthonilliug-etock 
on  the  road  was  in  a  very  bad  oondition  at  the  time  it  came  into  the  posse)«ion  of  the 
company.  The  axles  of  the  cars  being  of  au  inferior  quality  of  iron,  and  it  Laving 
become  crystallized,  it  has  given  us  considerable  trouble  and  expense  to  keep  the  neces- 
BHry  amount  of  cars  on  the  road  to  do  the  work ;  but  wo  will  soon  have  an  entire 
new  set  of  axles  nnder  the  cars,  when  we  will  have  but  little  trouble  in  keeping  thenr 

There  is  on  hand  at  the  mine  and  mills  material  and  snppl'es.  consisting  of  timber, 
wood,  castings,  quicksilver,  chemicals,  &o.,  tothe  amount  of  $6;i,ti54.8!i,  as  per  inven- 
tory of  Deoemher  31,  forwarded  to  your  office. 

RAYMOND   A  ELY   MIXIKG   COMPANY. 

Itatemmt  fo  e  anltal  njainorld  d  nngtic  jearV*  'i 

Tailina»,tons.  H  Rhl 

Bullion  product  $  «    93  41 

Average  yield  per  ton  S    70 

Average  peroetitage  4  n 

Ores,  tons 13  ■'1        « 

Bullion  product  C  D  171  11 

Average  yield  [  er  ton  l^o  00 

Average  percenta^o  (w  "^ 


Total 738,305  97 
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MINING  WEST   OP  THE  EOCKY  MOUNTAINS. 

ELY  MINING    COMPANY. 

!  of  the  componjf  ftir  year  ending  December  31, 1875. 


Xnmbecofbara. 

Fiue 

ness. 

td 

Vfllae, 

Montlig. 

Woight, 

li 

1-™.- 

To- 

?,^'. 

i,m' 

Gotd. 

Sll.er.     1    TOW. 

.Taunary.1875...- 

4,760 

34.m.W 

m  0 

m^ 

|14TiU 

|a4.*es8  tAS45  78 

.*sar5™ 

a,S53 

ooai 

64S 

86  30 

8. 1(3  30 

137,733  Oa 

73d,  aoa  97 

The  secretary's  report  contains  the  following : 

A  sfalcmcnt  of  the  gross  proceeds  of  bulli<»ifrom  tbe  mines  of  the  Haymond  if  Elij  Jfininj 
CompaHi/,  and  ike  cost  of  prodiielion  and  redacUon  of  the  ores  nieldiiiff  the  bullion,  Jut  tiifi 
JUcatye<^  ending  Deeemher 'il,  1875. 

Dr. 
To  mining  department,  viz ; 

Labor  in  extracting  ores $137, 374  33 

Mining  suppliea 74,tWa  74 

Freight  from  San  Francisco  on  supplies^.. 4,9~(7  Sf> 

Incidental  espensea 11,651  33 

'     ■  12,444  41 


Total  expenditures  ii 
Dedust  superintendence  iaventory  of  Huppliei 


241,447  C3 


To  milling  department: 

Chemicals,  tools,  and  other  euppliea 

Freigbi  from  San  Franoisco  on  sapplles 

84, 073  14 
153, 183  38 
6,816  40 
G3,740  94 
3,163  00 
387  37 
7,310  00 

268,074  23 

45,580  40 

73  029  38 
o  2'»3  31 

e  csi  m 

5  600  00 

4  0  a'> 

411  20 

h           4-J 

11  4S1J  8;i 

Incidental  espenses 

Total  expenditures  in  Tetiuction . 
Deduct  snperinteudent'B  inTcutoty  of 

Buppliea  on  Land  a 

To  miacellaneoaa  atoonnta  viz- 
Disooont  on  bnllion  for  current  year 
State  of  Nevnda  taxes  on  bull  ou 

223,093  83 

Insnrauce  preroioma  on  mill  property 
Telegraraat-o  and  from  company  8  work 

Interest 

General  expenses 

110,433  05 
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Bullion ; 
Pioceede   of  compaDj'a  red  ueti  on -works  at  Eiillioovillc,  as  per  tabalar 
Btntamenfis  of  geoeral  eupeciatendeiit  and  office-iecorcls    tor  tho  fiscal 

year  ending  this  date S733,30D  9? 

MiscellaneouH  retnrnB : 

Ore-sales 85,943  T9 

Sales  of  mme-suppliea ],00;i  84 

Sales  of  mill-snppiies.... 1,013  6ti 

Profit  oa  macliiae-eiiop  aad  fountiery  account  sales.  $3,  ITi"  47 

Inventory 4,405  73 

7,  S6:t  SO 

Ki,  424  49 

Total  receipts  for  the  year 754, 7a0  46 

Esceaa  of  expenditures — 

In  explorations  aod  dead-ivork  for  current  year 67,273  14 

t«3,003  (10 
T.  W.  COLBURN, 

Secretary. 
San  Francisco,  Jamiary  25,  I87G. 

SuMMAEY. — The  Eapaond  4'  -E'j/  Mining  Company  in  account  leilft  its  estate  for  iltcfall 
corporate  term  ending  Dtxetnber  31,  lfi7D. 

Dr. 

Permanent  investments. 
lu  mine-propertieB ; 

$971rr<49  87 
61,079  S7 
3,064  80 
3, SOI  62 

For  tlio  fiscal  t«rra  1871-74  .-- .* $1, 0.'!9, 104  56 

For  the  fiscal  year  1S75 7^,  3;:J  05 

—      Sl,lll,rjeG  61 

In  couBtraotioQ  of  miaing-worka  ; 

For  the  fiscal  term  lS71-'73 102,715  13 

For  the  fiscal  year  1875 31,610  24 

- —  134,325  36 

In  eonalruction  of  reduction -worka ; 

For  the  fiscal  term  ie71-T4 170.120  87 

In  mine-pump  construction : 

,      For  the  fiscal  year  1874 $100,831  70 

For  the  fiscal  year  1875 54,8^6  71 

— — 254,  C58  41 

In  Nevada  Central  Eailroad  property  : 

For  the  fiscal  term  1873-74 220,803  53 

For  the  fiscal  year  1875 34,385  50 

Total  pemmnent  inveatmonta 1,925,926  28 

Dividends. 

Paidetockholdersthcfiscalyearsof  1871,7a,and73 3,07.''>,000  00 

Total 5.000,326  28 
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Current  Teaoarces.— Exhibit  Ko.  I. 

Inventory  of  Bapplies  afmine - $13,06B  70 

Inventory  of  supplies  at  mill 45,5H0  40 

Inventory  of  anppiies  at  foundery 4,4(K.  73 

Magnet  Mining  Cumpany .        10,677  05 

HonueB  Mining  Company 144  00 

D,  M.  Tyrrell,  general  superintenilent,  (cnrrent   bal- 

anct.) 579  46 

Bullion  in  transito 58,339  65 

Balance  in  bank 39,775  03 


Ck. 
{nllion  proiloct : 

Forthefiacal  vears  lfl71, '72,'73,  and '74 

For  the  liaeal  year  1875 

S8,0i;7,9^0  78 

7:is,;i0o97 

Total 8,ec 

Bullion  eoH-sheets  ikducted. 

For  tlie  fiscal  term  lB71-'74  : 

Production  and  reduction $3,492,  555  03 

For  tho  fiscal  year  lii75 ; 

Production  and  reduction 561,104  83 

Bead-wort 260,893  77 


Total 4,314  558  6Z 

Less  re-lmbnraed  by  sales  ofore'b  and  sup- 
plies: 
For  tho  fiscal  term  1871- 

'74 820,300  43 

Forthelisoal  year  1875.-     16,434  49 


4,977,833  70 


Total  net  profits  of  bnllion-yielil  .- 


Number  one  gOO  000  00 

Nnmberlwo  MU  000  00 

Rumber  three  •"(]  000  00 

^umberfo^lr  IjO  000  00 

Humberfno,  (paidtodateou  iccountof$DO  000)  83  320  30 

Pioctio  FhteniK  Mining  Oompauy  

Total 

Garreat  liabilUks. — ExhiMt  No.  1. 
Superintendent's  drafts  nnpresented . 

Grand  total 


4,528,453  05 
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CHAPTER    III. 


IDAHO. 


The  past  year  has  not  been  a  prospecous  one  for  tbe  mining-industry 
of  this  Territory. 

The  placer-mining  interest  has  snfFered  again  from  a  scarcity  of  water, 
and  the  failure  of  tbe  Bank  of  (Jalitbruia,  together  with  the  absconding 
of  George  M.  Piniiey,  who  had  in  his  posBeseion  a  large  amonnt  of  money 
Ix^longing  to  three  of  tbe  Owyhee  companies,  dealt  tbe  Silver  Oity  mines 
a  severe  blow,  from  the  eflects  of  which  they  had  not  yet  recovered  at 
the  close  of  the  year,  'i'he  failure  of  the  South  Mountain  Consolidated 
Mining  and  Smelting  Company  brought  operations  in  that  camp  almost 
to  a  dead  stand-still.  The  Pittsburgh  Company,  by  far  tbe  largest  bull- 
ion producer  in  llocky  Bar,  stopped  work  in  August,  and  tbe  Wide 
West  io  December.  To  counterbalance  this  we  have  only  the  increased 
activity  in  Atlanta  and  Banner  districts,  and  the  discovery  of  tbe  new 
mines  at  Wagontown,  Canon  Creek,  and  at  Eutbburgb,  in  Heath  dis- 
trict. Ouly  the  first  of  these,  however,  have  produced  bullion,  and 
that  in  limited  amount. 

Tbe  bullion  product  of  the  Territory  is  placed  by  Mr.  Valentine,  of 
Wells,  Fargo  &  Co.,  at  $1,554,903,  divided  as  follows : 

Gold  bullion  shipped  by  express $1, 163, 698 

Gold  bullion  shipped  by  other  means 116, 369 

Silver  bullion  by  express 116, 369 

Ores  and  base  bullion 44, 000 

Total 1, 554, 902 

This  estimate  of  "  base  bullion  and  ores  "  is,  however,  too  low,  the  ore 
shipments  from  Atlanta,  and  probably  Wagontown  also,  having  evi- 
dently been  omitted.  This,  according  to  the  best  information  I  have, 
will  swell  the  product  to  $1,750,000  in  round  numbers. 

Mr.  A.  Wolters,  Buperiutendeut  of  tbe  United  States  assay -ofQce  at 
Boise  City,  has  again  kindly  visited  the  various'mining-districts  lor  me, 
and  his  notes  have  served  me  as  the  main  basis  for  the  following  report. 

ADA   COUNTY. 

In  October,  1874,  a  party  of  men  returning  from  a  prospecting  espe- 
dition,  when  riding  over  the  summit  of  Omega  Mountain,  near  the 
Snake  Eiver,  found  a  piece  of  pure  galena-ore,  and  a  little  prospecting 
led  to  tbe  discovery  of  a  large  and  well-defined  galena-vein.  Owing  to 
the  lateness  of  the  season  and  tbe  lack  of  sufBcicut  tools  and  provisions, 
but  little  work  was  done  that  fall.  Enough,  however,  hart  been  shown 
to  encourase  further  work  in  the  spring,  and  to  create  a  mining  excite- 
ment on  a  sma.ll  scale  among  the  people  living  in  the  surrounding  settle- 
ments. In  the  spring  of  1ST5  work  was  resumed,  and  followed  by  the 
discovery  of  many  apparently  very  valuable  lodes,  June  30  a  new 
mining-district  was  organized,  and  called  Heath  district,  the  mines  being 
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christened  the  Snake  Eiver  mines.  By-laws  were  adopted,  and  Prank 
J.  Parker  was  elected  recorder. 

Heath  district  is  loeate<i  in  the  nortbern  corner  of  the  county,  and 
hounded  by  Pine  Creek,  Snake  Eiver,  and  a  branch  of  the  Weiaer.  The 
silver-mines  are  about  G  miles  troin  the  Snake  River,  20  miles  from 
the  fiettlemeuts  of  the  Upper  AVeiser,  and  120  miles  from  Boise  City. 
They  are  found  on  the  north  side  of  a  small  creek,  tribiitaiy  to  Brown- 
lee  Creek,  which  empties  into  the  Snake  Eiver  close  to  the  old  Brown- 
lee  trail,  connecting  Eastern  Oregon  and  Idaho.  The  facilities  for 
communication  with  the  mines  are  at  present  not  good,  there  being  only 
a  trail  from  the  Weiser  country,  which  leads  over  a  rough  and  rocky 
region,  up  and  down  steep  hills,  and  through  narrow  basalt  eauons ;  but 
Messrs.  West  &  Gaylord,  who  have  already  re-opened  the  old  Brownlee 
lerry  across  Snake  Eiver,  are  now  building  a  graded  road  6  miles  long 
to  the  mines,  and  propose  to  construct,  also,  a  wagon-road  from  there 
to  Salubria,  on  the  Upper  Weiser,  which  would  give  good  communica- 
tion either  way.  Fifteen  to  eighteen  miles  northwest  are  the  Connor 
Creek  (Oregon)  mines  and  mill,  aftbrding  the  nearest  market  lor  ore,  to 
wbich  probably  all  the  first-class  ore  will  be  taken  for  reduction  until 
reduction- works  are  erected  in  the  new  district.  The  cost  of  packing 
the  ore  to  the  Connor  Creek  works  on  donkeys  will  be  about  SJ5  per 
ton. 

Nearly  all  the  gulches  in  the  immediate  vicinity  of  the  mines  contain 
small  streamlets,  which  empty  into  Pine  or  Brownlee  Creek,  either  of 
which  would  furnish  an  ample  amount  of  water  for  steam-milling  opera- 
tions all  the  year  round,  but  not  enough  to  furnish  good  water-power. 
Pine  and  fir  timber  are  abundant  within  easy  reach  of  the  mines,  and 
the  hill-sidea  are  liovered  with  a  luxuriant  growth  of  the  finest  bunch- 
grass,  affording  flue  pasture  for  cattle  and  horses.  Game  of  every 
description  and  fish  are  very  plentiful,  and  grain,  vegetables,  &c.,  are 
raised  in  large  quantities  in  the  Weiser  Valley,  where,  moreover,  a  flour- 
■ng-mill  is  in  operation. 

Like  several  other  very  promising  mining-camps  in  Idaho,  Heath  dis- 
trict will  have  to  suffer  to  some  extent  from  the  disadvaBtage  of  its 
ont-ofthe-way  location,  and  the  fact  that  all  the  owners  of  property 
there  are  workingmen  without  capital,  and  therefore  unable  to  either 
properly  develop  their  lodes  or  build  works,  howiever  small,  for  the  treat- 
ment of  their  ore.  That  there  is  intrinsic  value  and  merit  in  some  of 
the  lodes  has  been  already  established  beyond  doubt,  and  with  better 
facilities  of  transportation  and  good  reduction-works  the  camp  might 
become  a  very  flourishing  and  productive  one. 

Development  of  the  first-discovered  galena- vein  proved  it  to  be  8  feet 
in  width,  with  12  to  18  inches  of  very  pure  galena  on  the  foot-wall, 
which  assays  from  65  to  70  per  cent,  of  lead  and  $15  to  $30  in  geld  and 
silver.  Besides  this  galena-vein,  there  are  several  streaks  of  ear- 
bonatesj  and  in  all  about  100  tons  of  ore  have  so  far  been  taken  out. 
The  lode  runs  northeast  and  southwest,  and  dips  northwest. 

Other  galena-bearing  veins  have  been  discovered  near  the  first,  pre- 
senting the  same  characteristics  j  but  they. have  not  been  developed,  as 
the  attention  of  the  prospectors  was  drawn  in  another  direction,  when 
Joseph  Butb,  an  experienced  Nevada  miner,  discovered  a  few  miles 
away  avery  flue  silver-lode,  called  by  him  the  Belmont..  He  and  Heath, 
the  discoverer  of  the  galeoa-lode,  located  3,000  feet  on  this  new  lode; 
other  parties  taking  np  900  feet  on  each  side,  as  North  and  South  Bel- 
mont extensions.  The  vein  runs  northeast  and  southwest,  dipping 
slightly  norihwest,  is  0 feet  wide,  and  carries  a  pay-sti-eak,  varjiug  in 
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■width  from  13  to  24  incliea  ou  the  foot-wall.  The  ore  is  quartz,  impreg- 
nated with  native  silver,  horn-silver  and  eilver-glance,  and  a  small 
amount  of  carbonate  of  lead.  The  shaft  is  down  30  feet,  and  the  dump 
eouTains  over  100  tons  of  good  ore,  which  will  probably  yield  several 
hundred  dollars  per  ton.  Two  assays  of  the  best  ore  gave  the  following 
result ; 

Per  tOD. 

No.    I.  Gold,  trace;  silver 8IV96  43 

:No.  ir.  Gold,  trace;  silver 1, 303  04 

The  character  of  the  ore  at  the  present  depth  makes  it  peeuliaply 
adapted  to  treatment  by  raw  amalg'imatiou. 

Hot  far  from  the  Belmont,  and  parallel  to  it,  is  the  Greenhorn  lode, 
discovered  and  owned  by  the  same  parties,  and  having  the  same  course, 
dip,  and  quality  of  ore.  The  abaft  is  down  30  feet;  ore  on  hand,  about 
100  tons. 

Half  a  mile  above  the  Greenhorn  is  the  Silver-lining  lode,  discovered 
this  fall  by  Frank  J.  Parker.  It  is  40  feet  wide  on  the  surface,  and  has 
a  shaft  15  feet  deep.  During  this  winter  Mr.  Parker  will  sink  it  75  feet 
deeper,  and  then  cross-cat  to  the  other  wall.  There  is  a  small  amount 
of  ore  on  hand,  which  compares  well  with  the  best  iu  the  camp. 

The  Alpha  lode,  discovered  and  owned  by  the  same  party,  is  believed 
to  be  an  extension  of  the  Belmont.  (Jonsiderable  work  has  been  done 
at  the  surface.  The  ore,  unlike  that  of  the  other  lodes,  carries  gold.  A 
good  prospect  is  obtained  by  panning ;  but  it  can  be  seen  by  the  color 
that  the  gold  contains  probably  over  one-half  silver. 

Several  other  lodes  have  been  discovered  iu  the  immediate  vicinity, 
but  they  will  not  be  developed  before  spring.  The  surface-indications 
iustify  the  belief  that  they  will  prove  not  inferior  to  the  above. 

Two  miles  east  of  the  belt  of  silver-lodes  is  the  Picayune  lode, 
owned  by  Parker,  Bridgeman,  Hoover  &  Co. 

It  is  a  promising  copper-lode  20  feet  wide,  the  ore  being  chiefly  cop- 
per-glance and  bornite,  with  small  amounts  of  carbonate,  the  best  yield- 
ing (iO  per  cent,  of  copper  and  about  $30  iu  gold  and  silver.  Work  on 
this  lode  is  now  prosecuted  by  a  tunnel,  and  some  ore  has  been  found 
which  is  said  to  have  assayed  as  high  us  $L74  per  ton  in  gold. 

On  thenextridgeeast  of  tbislodeis  found  a  large  deposit  of  iron-ore, 
large  bowlders  of  excellent  hematite  covering  the  ground  for  a  quarter 
of  a  mile- 
Forty  miles  north,  on  the  range  dividing  the  Weiser  and  Salmon  Riv- 
ers, is  another  copper-lode,  called  the  Blue  Cloud.  In  the  bottom  of  the 
shaft,  which  is  60  feet  deep,  the  lode  is  23  feet  wide,  and  it  is  claimed 
that  assays  have  been  obtained  from  the  ore  yielding  80  per  cent,  cop- 
per and  from  $700  to  $1,800  in  gold  to  the  ton.  If  such  be  the  case,  the 
ore  must  principally  consist  of  red-copper  ore,  (cuprite,)  or  native  cop- 
per, and  the  veiu  may  become  very  valuable  in  the  future ;  but  the  cor- 
rectness of  the  assays  is  open  to  donbt.  The  lode  has  been  abandoned 
for  the  last  two  years. 

A  ]ed,:|e  has  also  been  found  in  this  district  which  produces  a  very 
line  quality  of  mica.  The  largest  sheets  seen  by  Mr.  Welters  were  about 
3  by  4  inches,  but  the  owners  contend  that  they  can  furnish  larger  ones. 
On  the  Payette  some  work  has  been  done  in  developing  a  coal-deposit, 
and  it  is  reported  that  very  fine  coal  has  been  obtained,  burning  well  in 
a  stove,  and  also  suitable  tor  the  blacksmith's  forge- 
There  are  undoubtedly  large  deposits  of  fine  lignite  all  along  the  foot- 
hills, from  a  point  60  miles  southeast  of  Boise  City  to  the  Snake  lliver. 
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Pieces  of  "float-coal"  found  in  different  places  Iiave  been  tried  at  the 
Boise  assay-ofQce.  They  burn  with  a  long  yellow  flame,  leave  3.5  per 
cent,  of  asti,  and  contain  no  sulphur. 

ALTDItAS  COUNTr. 

In  Red  Warrior  district  some  work  has  been  done  in  tlie  Wide  West 
Miue,  though,  owiug  probably  to  the  financial  embarraaameiit  of  the 
owner,  it  has  been  rather  spasmodic  in  character.  In  following  the 
third  level  west  a  cross-fissure  was  encountered  which  slightly  dislocated 
theolder  vein,  aud  proved  entirely  barren  of  the  precious  metals.  Work 
was  stopped  when  the  quartz  proved  valueless,  and  nothing  was  done 
to  ascertain  the  character  and  extent  of  the  disturbance,  which  evi- 
dently had  taken  place  there.  A  shaft  was  then  sunk  315  feet  from  the 
mouth  of  the  tunnel  *o  a  depth  of  75  feet,  but  at  25  feet  the  vein  was 
lost,  which  also  remained  unnoticed  until  a  fortunate  "  slide"  occurred, 
leaving  a  fine  body  of  ore  exposed  on  the  hanging-wall.  Ou  tliis  veiu 
the  fourth  level  was  run  west.  At  a  distance  corresponding  with  that 
in  the  third  level  the  cross-vein  was  struck  again,  but  the  regular  vein 
WPS  found  beyond  the  crossing  close,  to  the  place  of  dislocation.  This 
level  is  now  in  150  feet,  and  shows  from  1  to  2  feet  of  ore,  which  yields 
in  the  mill  from  $25  to  $30  per  ton.  Beyond  the  cross-fissuro  the  lo<le 
lias  never  been  worked  in  the  upper  levels,  aud  there  is  cousequeutly 
an  extensive  piece  of  virgin  ground,  about  300  feet  high,  left  untouched, 
which,  after  being  properly  opened,  will  keep  the  mill  runuiug  steatlily 
for  a  loug  time. 

The  large  amount  of  water  made  by  the  shaft  and  the  fourth  level  is 
hoisted  by  a  horse-whim  put  up  in  a  chamber  excavated  for  that  purpose 
in  the  third  level.  This  forms  a  very  serious  obstacle  to  ptofltable  min- 
ing, aud  it  is  much  to  be  regretted  that  the  owner's  present  financial  t!i('- 
ficulties  have  prevented  solar  the  erection  of  good  t-ubstaiitial  hoisLiir;^'- 
works,  which  will  be  uecessiiry  before  long  to  reduce  the  expenses  of 
mining. 

It  was  the  intention  to  prosecute  work  vigorously,  but  late  in  Decem- 
ber the  batteries  broke  down,  aud  as  Mr.  Hussey  was  dependent  on  his 
mill  to  pay  the  hands,  work  had  to  be  susjyended  and  will  not  l>e  resumed 
before  uext  summer. 

The  avalanche  is  worked  by  Thomas  &  Hoi  man  and  a  large  amount 
of  $50  ore  is  taken  out.  The  shaft  is  now  down  CO  leet  below  the  100- 
foot  level,  and  the  owners  are  running  a  cross  cut  tunnel  400  feet  long 
to  tap  the  lode  at  the  bottom  of  the  shaft.  They  are  now  in  250  feet, 
aud  if  they  find  the  lode  as  good  below  as  it  is  in  the  upi>er  workings, 
they  will  have  a  large  amount  of  flrst-cJass  ore  in  sight  after  their 
levels  have  been  run. 

The  Burnt  Pilot,  situated  a  short  distance  below  the  Wide  Webt,  was 
relocated,  and  is  now  sieadily  worked  by  Hicks,  Porter  &  Hoary.  Their 
shaft  is  40  feet  deep.and  shows  a.  2-foot  vein  of  ore  which  will  probably 
mill  $50  per  ton.  They  expect  to  have  about  100  tons  on  the  dump 
when  spring  opens. 

The  Governor  Bennett  was  located  and  worked  by  Frank  Strauss,  18 
tons  of  ore  having  beeu  taken  out,  which  yielded  at  the  rate  of  $S0  per 
ton. 

The  Hard-up  has  been  worked  by  Strauss  &  Van  Schack,  and  a  lot  of 
ore  taken  out,  for  which  the  owners  were  offered  $131)  per  ton  ou  the 
dump.     The  Bearskin,  worked   by  Temple  Brothers,  and   the   John 
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Scba^ffer,  worljed  by  Frank  ShaefFer,  produce  some  good  ore,  as  also 
does  Wakefield's  Tenino  lode, 

Tlie  property  formerly  owned  by  C.  Jacobs,  of  Boise  City,  inelnding 
Q  20-8tamp  mill,  the  Victor,  New  York,  and  other  lodes,  has  been  sold  to 
San  Francisco  parties,  wlio  have  not  yet  done  anything  with  it,  but  will 
probably  commence  active  operations  next  spring. 

BocJcy  Bar  district. — The  Ada  Ellmore  was  steadily  worked  nntll  the 
latter  part  of  September,  when  operations  were  saspended,  for  what  rea- 
son I  have  been  unable  to  ascertain.  If  it  were  because  the  work  was 
not  profitable,  the  mioe  ought  not  to  be  blamed,  for  there  is  hardly  a 
better  goldmine  in  the  Territory  than  the  Ada  Elluiore.  Bat  the  pro- 
prietors seem  to  have  expected  the  mine  to  pay  its  own  way  from  the 
grass-roots  down,  and  to  iarnish  from  its  own  profits  the  pumping,  hoist- 
ing, and  milling  facilities  tvhich  are  essential  to  its  profits.  Some  judi- 
cious advances  of  capital  in  such  cases  would  save  much  time,  loss,  and 
discouragement. 

During  this  year  the  shaft  of  the  Ada  Kilmore  has  been  extended  75 
feet  deeper,  and  a  cross-cut  has  been  ran  for  the  vein  from  the  bottom. 
A  vein  was  struck  which  was  supposed  to  be  the  Ellmore  proper,  and 
was  followed  for  aboat  ICO  feet,  when  the  real  lode  was  struck,  proving 
the  first  one  to  be  only  a  branch  or  offshoot.  Two  cross-cuts  were  then 
ran  about  50  feet  apart,  and  both  developed  a  strong  body  of  ore  from 
1  to  2  feet  wide.  The  present  state  of  development  is  shown  by  the  fol- 
lowing diagram. 


,v  Google 


208     MINES   AND    MISISG    WEST    OP   THE    ROCKY    MOUNTAINS. 


ground  Bt 

lielow  2(1, 
have  beei 


I  sbaft;  B,  Wadd Ingham  shaft;  C,  Reeser  slialt;  D,  air-connection;  E  E 

rd  ont.  Levels :  1st,  95  feet  bolow  surface,  extended  210  feet  east,  and  150 
sbnft ;  2d,  50  feet  belon  Ist,  306  feet  east  nnd  120  feet  west ;  3d,  75  feot 
14G  feet  west.  In  the  blank  space  above  tbe  first  level  email  pockets  of  ore 
fonnd,  bnt  not  in  snffleieut  quantity  to  pay  for  working. 
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Below  is  a  sketch  showing  survey  of  the  third  level  run  on  the  branch 
vein. 
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The  ore  obtained  from  the  mine  was  worked  iii  the  old  Waddinghara 
mill,  which  the  company  leased  from  Jacob  Eeeser.  It  produced  between 
$17,000  and  $18^000. 

Jsicob  lieeser  has  been  worting  the  Wahl  Brothers'  property  nnder  a 
lease,  which  expires  in  April,  187G.  On  the  Ada  Ellmore  he  has  done  a 
good  deal  of  work,  bat,  having  no  pnmp  or  good  hoisting-works,  was 
driven  out  by  the  water  as  soon  as  the  Pittsburgh  Company  stopped 
work.  The  Confederate  Star  baa  been  worked  steadily  by  him,  and  a 
large  amount  of  ore  has  been  extracted,  which  yields  about  §50  per 
ton.    One  hundred  tons  are  now  on  hand. 

Late  in  the  fall  the  Wahl  Brothers'  property,  consisting  of  1,200  feet 
in  the  Ellmore,  660  (undivided)  feet  in  the  Confederate  Star,  small 
amounts  in  several  other  lodes,  a  10-stamp  mill  considerably  worn 
known  as  the  Waddingham  Mill,  and  complete  new  machinery  for  a  20- 
stamp  mill,  including  an  80 -horse-power  engine,  was  sold  tO'  T.  W. 
Rollins  for  the  small  sum  of  $20,000.  This  property  ranks  among  the 
best  in  Eoeky  Bar,  but  the  former  proprietors  did  not  work  it.  During 
the  five  years  it  was  in  their  possession,  their  only  action  was  to  give 
Mr.  Eeeser  a  lease  for  two  years ;  and  the  result  of  his  work  clearly 
shows  that  by  the  expenditure  of  some  money  in  putting  the  mines  in 
proper  shape  for  working  a  much  larger  sum  could  have  been  obtained 
as  clear  profit  than  was  received  from  the  sale  of  the  whole  property. 
While  their  ground  in  the  Ellmore  was  uot  developed,  the  work  done  by 
the  Pittsburgh  Company  on  the  adjoining  claim  showed  that  the  rich 
ore-body  pitches  directly  into  the  Wahl  Brothers'  ground,  and  thus  es- 
tablished the  value  of  this  property  beyond  doubt.  The  Confederate 
Star  enjoyed  already  in  early  times  a  high  reputation,  having  produced 
about  $230,000.  There  is  a  large  amount  of  ore  now  left  in  the  old 
levels,  and  Mr.  Eeeser  demonstrated  the  continuity  of  the  ore-body  by 
sinking  50  feet  and  running  levels  both  ways. 

A  lawsuit  between  Wahl  Brothers  and  the  Valley  Gold-Mining  Com- 
pany involving  the  identity  of  the  Confederate  Star  and  the  G-ol^en  Star, 
(the  latter  being  owned  and  worked  by  the  company,)  was  decided  this 
summer  in  favor  of  the  former,  which  leaves  the  Valley  Company  with- 
out a  mine ;  but  it  is  probable  that  the  purchase  above  mentioned  was 
made  in  the  interest  of  the  principal  stockholder  of  that  company. 

Mr.  A.  Kramer  crushed  30  tons  of  ore  from  the  Sierra  lode,  which 
yielded  $25  per  ton. 

The  Idaho  is  worked  under  a  lease  by  Fitzwater  and  Parlin,  looks 
well,  and  turns  out  some  high-grade  ore. 

The  Vishnu  is  also  worked  under  lease,  by  Parsons,  Myers,  Hall  & 
Anderson.  Their  level  is  in  100  feet  west  and  100  feet  east,  and  lOU 
tons  of  good  ore  are  on  hand. 

The  Idaho  Bonanza,  owned  by  Dilley  &  Johnson,  has  a  shaft  80  feet 
deep,  and  a  cross-cut  tunnel  has  beeu  run  a  distance  of  100  feet.  A 
contract  has  been  given  to  extend  this  tunnel  100  feet  farther  and  raise 
an  air-shaft,  which  will  open  a  large  amount  of  ground.  The  lode  carries 
from  one  to  two  feet  of  ore,  which  yields  about  $00  per  ton  in  the 
stamp-mill. 

In  Hardsc rabble,  only  two  men  are  at  work  on  Pfeiffer  &  Company's 
lodes.  Last  winter  a  shaft  was  sunk  100  feet  on  the  Poorman,  develop- 
ing a  body  of  ore  along  tlie  whole  distance  from  8  to  16  inches  wide, 
that  will  ijrobably  mill  nob  less  than  $iO  to  $30  per  ton.  This  winter  a 
level  was  run  from  the  bottom  of  the  shaft,  and  some  exceedingly  rich 
ore  was  struck  in  it 

Some  drifting  has  also  been  done  on  the  General  Grant,  exposing  an 
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ore-veiD  over  a  foot  wide,  worth,  according  to  tests  made,  from  $50  to 
$100  per  ton. 

The  placer-claims  were  worked  with  seven  hands.  They  cleared  the 
owners  $60  pet  day  over  all  expenses  from  May  1  to  November  15,  and 
there  is  ground  enough  covered  by  the  present  ditches  to  last  for  several 
years  more. 

Atlanta  district. — More  activity  has  prevailed  in  this  camp  during  the 
last  year  than  for  a  long  time  before,  and  the  results  so  far  obtained  are 
of  an  exceedingly  favorable  cliatacter. 

The  principal  work  has  been  done  on  the  Atlanta  lode.  Mr,  Laotis 
has  been  working  the  Monarch  Company's  ground  af«adily,  and  with 
results  exceedingly  creditable  to  his  energy  and  ability.  Operations 
were  commenced  without  available  capital,  and  the  utmost  economy  was 
necessary;  but  everything  has  been  done  in  the  most  substantial  man- 
ner, and  not  only  with  a  vie wto  present,  but  also  to  future  wants.  In  the 
summerof  1874  a  very  rich  vein  of  ore  was  struck  at  the  surface,  on  which 
work  has  been  continued  ever  since.  At  the  same  time  the  deep  cross- 
cut tunnel  which  was  in  about  400  feet  reached  the  vein,  and  has  since 
been  extended  300  feet.  An  air-shaft  has  been  raised  to  the  surface  and 
a  contract  let  for  1,000  feet  of  levels,  which,  when  completed,  will  put 
the  mine  in  good  condition  for  the  steady  production  of  a  large  amount 
of  ore.  During  the  year  40^  tons  of  first-class  ore  was  shipped  to 
Omaha,  which  yielded  over  $160,000.  Besides  this,  a  large  amount  of 
second-class  ore  was  treated  in  the  company's  mill,  which  yielded  from 
$40  to  $50  per  ton.  Encouraged  by  these  excellent  results,  the  owners 
instructed  Mr,  Lantis  to  put  on  a  force  of  50  men  during  the  winter, 
but  owing  to  the  advanced  season  the  necessary  supplies  for  such  an 
increased  force  could  not  be  obtaineil,  aod  there  are  only  a  dozen  men 
now  employed.  At  present  from  30  to  40  tons  of  first-class  shipping- 
ore  are  on  hand,  and  the  mill  is  kept  running  at  full  capacity  on  second- 
class  ore. 

The  ground  adjoining  that  of  the  Monarch  Company's,  formerly  owned 
by  A.  O.  Miller,  and  comprising  500  feet,  was  purchased  in  the  spring 
by  the  Buflalo  Company,  which  also  bought  the  Silver  Tide  in  Atlanta, 
and  the  Itasca  in  Kocky  Bar,  from  Mr.  Tillman.  Up  to  the  time  of  Mr. 
Wolters's  visit,  in  September,  operations  had  been  confloed  to  surface- 
work,  in  following  up  of  email  seams  of  rich  ore  in  every  possible  direc- 
tion. Since  then  the  company  has  commenced  to  push  the  deep  cross-cut 
tunnel  toward  the  vein.  The  former  owner  commenced  this  tunnel  and 
drove  it  150  feet,  160  feet  more  being  necessary  to  intersect  the  lode 
about  110  feet  below  the  upper  workings.  At  the  point  of  intersec- 
tion an  air-shaft  will  be  raised  and  levels  run  both  ways,  and  then 
the  mine  will  be  ready  for  the  cheap  extraction  of  ore.  Nearly  all 
the  surface-work  has  very  little  value  tor  future  operations.  In  fact,  the 
finances  of  the  company  would  no  doubt  be  in  a  better  condition  if  it 
had  never  been  done,  as  the  amount  of  ore  extracted  will  cover  only  a 
small  portion  of  the  expenditures.  The  company  has  purchased  and  for- 
wartled  from  Chicago  a  10-stamp  mill,  which  is  now  lying  in  Kelton  and 
eaunot  be  brought  into  Atlanta  before  July.  The  latter  circumstance 
is,  however,  hardly  to  be  regretted,  as  the  mill  will  not  be  greatly  needed 
before  the  spring  of  1S77.  Even  then  the  question  will  arise  whether 
the  machinery  is  adapted  to  the  treatment  of  the  Atlanta  ore. 

Messrs.  Hill  &  Abbott  are  at  work  on  their  claim  in  the  Atlanta ;  re- 
sults not  known. 

On  the  Lucy  Philipps  and  William  Tell,  which  are  both  west  exten- 
sions of  the  Atlanta,  only  so  much  work  has  been  done  as  was  neces- 
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eary  to  hold  the  claims   uuder  the  act  of  1872;  the  eastern  extensioa 
is  worked  by  Turner  &  Steadmau. 

The  Last  Chance  is  worked  by  Heath,  Newton  Brothers  &  Hogan, 
and  yields  extraordinarily  rich  ore,  some  lots  ruuning  as  high  as  $220 
I)er  ton  in  the  mill.  Very  frequently  email  pockets  lull  of  native  gold 
are  encountered.  Recently  a  piece  of  quartz  weighing  5  pounds  was 
pounded  up  and  panned  out,  yielding  15  ounces  of  gold,  worth  $14  pec 
ounce.  Still  Uter  46  ounces  of  gold,  worth  $6iQ,  were  obtained  from 
TJ  pounds  of  rock. 

Tbe  Pomeroy  is  the  west  extj^nsion  of  the  Last  Cbance,  and  is  worked 
by  Barnhart,  Markey  &  Mullaly.    They  employ  four  hands,  have  an 
ore-vein  16  inches  wide,  which  mills  §70  to  $75  per  ton,  and  justly  cou-  . 
aider  themselves  fortunate. 

The  Leonora  and  Stanley  lodes  have  been  leased  to  Baxton  &  Orr  for 
five  years,  together  with  the  10  stamp  mill  owned  by  the  Gold-Mining 
Uompauy  of  Yuba,  Work  is  progressing  steadily  on  the  Leonora,  and 
Mr.  Baxter  says  that  he  has  now  ore  euongli  in  sight  to  keep  his  mill 
running  steadily  from  April  to  November  without  any  further  develop- 
ment. A  rau  of  this  ore  made  in  November  yielded  at  the  rate  of  $80 
per  ton. 

Messrs.  Tims.  FaJk  &  Irwin  are  running  a  tunnel  on  the  Survey  lode, 
and  Doolan  &  Newton  are  working  the  Tahoma. 

The  fact  that  nearly  all  the  mine-owners  are  poor  workingmeu,  unable 
to  put  their  mines  in  condition  for  continuous  working  during  the  long 
and  severe  winters,  the  absence  of  facilities  for  transportation  and  of 
proper  works  for  the  reduction  of  tbe  silver-ores,  together  with  the  high 
prices  for  provisions  and  mining  implements  and  materials,  continue  to 
be  severely  felt  by  the  Atlanta  people,  but  pi'esent  indications  prophesy 
that  in  spite  of  these  drawbacks  better  days  are  in  store  for  the  district. 

The  following  correspondence,  taken  from  the  Owyhee  Avalanche, 
gives  a  good  aecount  of  the  difficulties  which  have  to  be  overcome  and 
the  necessities  of  the  camp : 

Thfl  raagnitnile  of  the  miniDg-iutereata  of  Altiiras  Connty,  and  the  limited  character 
of  their  operatioDB  ap  to  the  preseuti  time,  ^nggesttbe  ui'gent  necessity  fur  takiug  ateps 
to  bring  the  atteutioD  «f  oapitaliatB  t«  the  rich  mineral  reaonrces  that  here  abOHDd. 
In  spite  of  all  tbe  d i sad vnut ages  that  have  attended  the  wurkiiig  of  tbese  mines,  the 
slow  procoBS  of  developing  them,  aud  tbe  beggarly  amount  of  capital  invested,  it  has 
beeu  satisfactorilj  Uemoustrat-ed  that,  even  with  these  aud  numerous  other  disadvan- 
taeea,  the  mines  are  making  some  headway.  Oo  many  of  the  mines  of  Atlanta,  where 
there  is  a  mere  handful  of  men  at  work,  rock  is  being  taken  out  that  realizes  several 
hundred  doHars  per  ton.  Bnt  little  effort  seems  to  bo  made  to  handle  or  fiet  ot  rock 
that  pays  less  than  $100,*  aud  in  many  instances  I  have  uoticed  piles  of  it  that  would 
yield  |iSO,  $30,  or  $40  to  the  t«n  laid  aside  aud  regarded  aa  uu remunerative,  there  being 
so  much  of  it  in  Bight  of  better  quality,  that  attention  at  present  is  dii'ect^d  only  to  the 
getting  of  the  very  best.    Men  of  liu)it«d  means  have  become  possessed  of  rich  claims, 


e  working  them  by  slowprocess,  getting  quartz  crnsbed  in  smalt  quantities,  aud 

]g  enough  of  the  needful  to  lay  in  supplies  for  a  winter  campaign.    By  the  time 

these  supplies  arrive  here  the  cost  of  everytuiug  is  nearly  doubled,  and  this,  coopled 


aecnring  enough  of  the  needful  to  lay  it 

these  supplies  arrive  here  the  coat  of  e      ,         „ 

with  the  impoasibUity  of  working  niiuea,  even  on  a  limited  aoale,  without  machiueiy, 


after  year.  This  is  at  present  the  state  of  some  of  the  beat  mines  of  Altnras  County. 
Capital  la  the  great  want  here.  Greater  faoilities  for  transportation  are  needed.  Hick 
ledges  are  awaiting  development,  and  with  the  desirable  means  at  hand  for  carrying 
on  the  work,  the  bullion  product  &om  the  niiuea  in  tbe  vicinity  of  Atlanta  aloue  could 
he  easily  increased  one  hundred  fold  aud  a  population  of  thousands  be  made  to  subsist 
where  there  are  now  only  a  few  scattered  residents. 

Making  due  allowance  for  the  hyperbole  of  the  concluding  sentence — 

for  it  is  not  "  easy  "  to  increase  the  product  of  any  district  "  one  hundred 

*  Less  than  JdO  is  probably  nearer  the  trntb.— K.  W.  E. 
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fold" — the  general  jaBtice  of  the  foregoing  analysis  of  the  situiition  of 
affairs  in  tliis  district  must  be  admitted.  In  conflrmatiou  of  tlje  opin- 
ions already  given  in  my  reports  concerning  its  natural  resources,  I  add 
in  this  place  a  later  report  on  the  subject  by  Mr.  J.  E.  Oiayton,  received 
while  these  pages  were  in  preparation,  I  omit  some  criticisms  of  tem- 
porary application. 

Tbls  remarbaWe  gold  and  silver  bearing  district  is  situated  on  the  Middle  Fork  of 
Boise  Biver,  in  Alfuras  Countj',  Idaho  TBrritory.  Irs  position  is  IS  miles  northerly  of 
Rocky  Bar,  and  abput  65  or  70  niiiea  east  of  Boise  City,  the  capital  of  the  Territory, 
Atlanta  district  lies  in  tho  very  beart  of  one  of  the  most  wild  and  monntainona  rcgiooa 
of  Idaho.  For  many  miles  in  every  direction  nothing  can  he  seen  but  bold  granite 
monn tains,  and  deep  narrow  gorg«s  cutting  into  them  in  every  direction,  rendering 
them  almost  inaccessihte  except  <^o  the  hanly  mountaineer  and  wild  goats,  utoantaio- 
sbeep,  deer,  and  other  wild  game  common  to  the  great  Rocky  Mouiitam  chain. 

The  monntain-sidea  are  covered  in  most  part  by  dense  forests  of  pine,  flr,  and  sprnce 
timber.  In  every  eaSon  clear  streams  of  pure  water  rnn,  leap,  and  sparkle  over  their 
rocky  beds,  nntil  they  unite  in  one  clear,  beantifnl,  littleiiver  of  cwo  or  three  rods 
wide,  ivLick  lias  plowed  ont  a  gorge  through  the  granite  barriers  westward  nntil  it 
unites  with  tlie  North  Fork  of  the  Boise,  and  oo  its  westerly  course  joins  thu  Sorith 
Fork,  in  Boise  Basin,  before  it  falls  into  Snake  River. 

The  only  line  of  approach  to  tbis  mountainous  region  at  present  is  from  the  south- 
west, by  way  of  Eocky  Bar,  the  comity-seat  of  Alturas  County.  A  fair  wagon-road 
baa  Ijeen  made  from  Rattlesnake  Station  (on  the  overland  road  to  Boise  City  and 
Eastern  Oregon)  to  Rocky  Bar.  From  this  station  the  road  runs  northeasterly  across 
the  range  of  lava  and  porphyry  hills  into  Little  Camas  Prairie,  and  thenoe  by  the 
mouth  of  Lime  Creek  to  the  South  Boise  River,  thence  np  the  river  10  or  12  miles  to 
a  tributary  that  joins  it  from  the  north ;  thence  up  this  northern  branch  and  its  side 
ravines  to  Rocky  Bar,  a  distance  of  about  55  miles  from  Rattlesnake  Station.  Here 
the  wagon-road  practically  ceases,  and  the  remaiuin^  distance  of  18  miles  one  follows 
a  steep  bridle-path,  or  pack-trail,  over  the  monntaio-range  which  lies  between  the 
South  and  Middle  Forks  of  the  Boise  River.  A  wagon-way — not  a  road— has  been 
made  across  this  divide,  by  which  heavy  machinery  has  been  hauled  over,  at  great 
labor  and  expense,  to  Atlanta  City ;  but  all  kinds  of  supplies  that  can  be  packed  ou 
mulesare  transported  in  the  old  Mexican  style.  A  fair  wagon-road  could  be  made  over 
this  route  at  an  expense  of  |15,000  to  $20,000,  but  it  would  be  useful  only  during  the 
sammer  and  fall  months— say  about  six  months  in  the  year.  From  November  to  Jane 
the  deep  snow  obstructs  all  commnnication,  except  an  occasional  messenger,  who 
makes  the  trip  across  the  mountains  on  Norwegian  snow-shoes.  Thus,  six  months 
of  the  year  Atlanta  district  is  shut  out  from  the  world,  Isolated  and  alone  in  the  bosom 
of  the  grand  old  mountains.  There  is  one  possible  outlet  that  will  in  time  be  made  for 
tbis  isolated  district — the  only  one  that  can  be  made  passable  during  the  vrinter  seai- 
son — and  that  is  down  the  caQou  of  Middle  Boise.  To  build  a  road  down  this  canon,  a 
distance  of  30  miles,  will  require  $50,000  or  $60,000,  but  the  importance  of  the  mines  of 
the  district  will  warrant  the  outlay.  This  road  could  be  kept  open  all  winter  to  Boise 
City,  and  supplies  of  every  kind  would  come  from  tbat  city  instead  of  tbe  difBcuIt  and 
uncertain  route  by  the  way  of  Rocky  Beat.  Boise  City  can  afford  to  make  this  road, 
independent  of  any  outside  help.  If  her  citizens  intend  to  consult  their  own  interest> 
they  mast  construct  radiating  lines  of  road  into  the  important  mining-district,  so  as 
to  concentrate  the  trade  of  the  interior  and  make  their  city  the  great  distributing- 
point  for  tbe  western  part  of  the  Territory. 

The  geological  formation  of  Atlanta  district  is  granite,  with  dikes  of  syenite  and 
three  or  four  varieties  of  porphyry  cutting  through  tho  country  in  various  courses, 
but  generally  in  easterly  and  westerly  directions,  with  the  general  courses  of  the  metal- 
bearing  veins.  The  largest  number  of  the  gold  and  silver  lodes  are  conhncd  to  a  par- 
tially isolated  mountain,  situated  between  Middle  Boise  River  on  the  north,  Grouso 
Creek  on  the  south,  and  Yuba  River  on  the  southwest  sides.  On  the  east  it  is  con- 
nected by  a  low  gap  with  a  high  and  very  steep  range  of  granite  monntaius  that  trend 
north  and  south.  The  Atlanta  Hill,  as  it  is  sometimes  called,  is  surrounded  by  moaat- 
ains  much  higher  than  itself,  giving  it  the  appearance  of  a  hill  in  the  center  of  a 
grand  amphitheater  of  lofty  mountains.  Its  dimensions  are  aboat  four  miles  long 
from  east  to  west,  by  two  or  three  miles  wide  from  north  to  south.  Its  height  above 
the  river  at  its  base  is  about  1,600  feet,  and  above  sea-level  6,700  feet.  Atlanta  City, 
on  the  flat  near  the  river  at  the  north  base  of  the  hill,  is  5,200  feet  above  sea-level. 

The  vein-system  consists  in  most  part  of  a  series  of  nearly  parallel  veins,  having  a 
course  of  north  80°  west  and  south  &v°  east,  (magnetic,)  and  a  dip  south  of  60°  to  lSt°. 
The  number  of  these  veins  is  not  known,  but  on  the  north  slope  of  the  hill  there  are 
four  or  five  which  have  been  worked  to  some  extent,  and  on  the  south  aide  there  aio 
at  least  three  which  have  been  located  and  prospected  to  a  limited  extent. 
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Thia  sjBtem  of  veins  is  genetallj-  BUiall,  varying  in  tbickneas  from  6  inclies  to  8  or 
10  feet.  They  oU  carry  free  gold  in  chimneys  or  ore-shoots,  with  barren  spaces  be- 
tween. The  lodes  are  all  in  true  fissures,  and  have  well-defined  waJis,  with  clay  seams 
between  the  lodee  and  tbeir  walls. 

The  Atlanta  is  an  immetise  lode,  that  has  a  conrae  abont  sonth  70°  west  and  north 
70°  east,  and  a  dip  south  60°  to  70°.  Beginning  at  the  east  end  of  the  hill,  near  the 
west  base  of  the  high  granite  range  in  the  Montezuma  Gap,  the  crest  of  the  hill  rnns 
southwest  about  3,000  leetj  it  then  curves  aronnd  to  the  west  and  continues  tolorably 
direct  a  distance  of  three-qnartera  of  a  mile,  then  turns  northwest  toward  the  junction 
of  Yuba  creek  with  Middle  Boise.  The  lode  first  makes  it  appearance  near  Men  teznma 
Gap,  and  runs  through  the  orest  of  the  hill  and  acroas  the  head  of  Quartz  Gulch  at 
the  Monarch  Mine.  Continuing  its  course  along  the  north  aide  of  the  ridge  about 
3,000  feet,  it  again  crosses  the  snmmit  and  branches  into  three  veina,  which  trend 
obliquely  down  the  wuthwest  slope  of  the  ridge  toward  Yuba  Creek.  The  cropping^ 
are  traceable  a  distance  of  abont  two  milea.  All  of  it  has  been  located  and  worked 
along  the  surface  sufljeiently  to  hold  the  olaima  good  under  the  law.  No  develop  men  ta 
have  been  made  of  a  permanent  character,  except  on  the  Monarch  and  Buffalo  claima. 
Both  of  these  claims  have  been  tapped  bj  tunnels  run  from  Quartz  Gulch,  cutting  the 
lode  abont  100  feet  below  the  surface  and  abont  80  feet  below  the  water-line.  The 
Monarch  tnnael  gaina  depth  below  the  cropping  as  it  runa  eaat  along  the  lode  into  the 
high  ridge  toward  Montezuma  Gap.  At  the  east  end  of  the  Monareh  ground  the 
level  will  be  300  feet  or  more  below  the  anrface. 

The  width  of  thia  great  lode  between  the  walla  is  from  40  to  100  feet,  and  near  the 
point  where  it  crosses  the  summit  toward  Yuba  Creek  it  is  mnch  larger,  but  its  exact 
width  at  this  point  haa  not  been  ascertained  by  any  direct  cross-cuta.  The  metallic 
contents  are  gold,  native  silver,  ruby  silver,  brittle  silver,  and  sulphide  of  silver  or 
ailver-glaooe.  The  brittle  silver,  or  black  sulphuret,  is  the  most  abundant  ore ;  next 
in  quantity  and  value  is  the  ruby  silver.  The  native  silver  and  the  silver-glance  are 
found  only  in  small  quantities.  The  free  gold  constitutes  twenty  to  forty  per  cent,  of 
the  value.  The  other  minerals  are  iion-pyritea  in  moderate  qnantittee,  disseminated 
through  a  friable  graunJar  quartz  gangne  and  a  cabby,  softish  granite,  which  seems  to 
be  a  part  of  the  lode,  as  intercalated  aeams  and  masses  between  the  layers  of  quartz. 
I  saw  no  traces  of  copper,  zinc,  or  lead,  Ju  fact,  this  lode  carries  the  purest  ores  of 
silver  that  I  have  ever  seen  in  any  estensifo  mine. 

The  Monarch  Company's  ground  consists  of  l,t)00  feet  in  length  on  the  lode,  begin- 
ning at  a  point  aome  300  to  400  feet  southwest  of  Quartz  Gulch,  and  running  east 
across  the  gulch  into  Montezuma  Hill,  A  tnnnel  has  been  run  from  the  northwest 
nearly  parallel  with  the  gulch  until  the  vein  was  cut  at  a  point  near  the  west  end  of 
the  claim  ;  then  it  turns  east,  following  the  lode  under  tlie  gulch  and  into  the  high 
lidge  or  hill  above  mentioned. 

The  rich  seam  of  black  sulphuret  and  ruby  ore  varies  in  width  from  1  to  6  or  7  feet, 
but  alongside  of  it  is  a  seam  of  pay-rock  that  carries  a  good  percentage  of  free  gold 
with  silver-ore  disseminated  through  it.  This  ore  is  milled  without  roasting,  but  not 
with  good  results.  The  yield  in  bullion  rarely  exceeds  40  percent,  of  the  assay-values. 
The  noh  brittle  sulphuret  and  ruby  ore  is  assorted  from  the  mass  and  shipped  East 
for  rednciiian.    I  could  not  learn  the  amonnt  of  ore  shipped  up  to  date — commoa  ro- 

Sort  says  five  or  sis  hundred  tons,  that  assays  from  |800  to  S2,0C0  per  ton.  Judging 
-om  what  I  saw  of  the  ore,  I  should  place  the  average  at  about  $1,000  per  ton.  The 
lower  grades  of  ore  are  taken  to  the  company's  mill,  just  below  Atlanta  City,  a  dis- 
tance of  about  two  and  a  half  miles  from  the  mine.  The  second-class  ore  is  said  to 
have  an  average  value  of  8150  per  too,  bat  whether  that  sum  is  the  product  in  bullion 
or  is  the  assay-value,  I  did  not  learn.  The  ore  1  saw  hankd  to  the  mill  during  the 
week  of  my  stay  in  the  district  appeared  to  be  much  richer,  I  should  say  not  less  than 
(300  assay- value. 

The  work  at  the  mine  should  be  thoroughly  surveyed  and  a  shaft  started  "  to  the 
deep  "  with  hoisting- works  and  pumps  to  put  it  down  1,000  feet,  and  at  each  100  feet 
levels  should  be  run  each  way  to  open  and  drain  the  ground.  In  the  second  place,  a 
good  40-stamp  mill  ahould  be  erected,  wiljt  furnacea  and  appliances  of  the  best  pat- 
terns to  reduce  all  the  ores  on  the  ground,  and  atop  the  folly  of  sacking  and  shipping 
the  ore  2,000  miles  to  be  reduced.  A  wagon-road  aboald  also  be  roado  down  the  river 
to  Boise  City,  so  that  the  bnllion  could  be  sent  out  daily  by  stage  all  the  year  round. 

This  would  not  l)eall  the  good  results  of  such  change.  Every  claim  in  the  district 
would  be  explored,  many  other  mills  erected,  the  population  increased  to  two  or  three 
thousand  souls,  and  the  bullion  product  brought  up  to  several  millious  per  annum. 

The  Buffalo  claim  atljoius  the  Monarch  Mine  on  the  west,  and  extends  westerly  on 
the  lode  480  feet.  This  mine  is  opened  also  by  a  tunnel  from  Quartz  Gulch,  which  cuts 
the  lode  near  the  center  of  the  claim  100  feet  below  the  anrface.  A  level  has  been 
driven  west  about  100  feet,  all  the  way  in  good  ore.  Another  level  haa  been  driven 
east,  following  the  rich-ore  atreak  toward  the  Monareh  a  distance  of  over  100  feet  at 
the  date  of  my  visit,  (September,  1!^€.)    The  grade  of  ore  is  about  the  same  aa  that 
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in  the  MoDarob  Mine,  and  ia  identical  in  character  in  every  respeet.    The  rich-ore 
■streak  varies  from  2  to  6  feet,  with  large  qnantities  of  lower  grades  alongside. 

There  are  no  preparations  for  opeDing  the  mine  below  the  tunnel-level,  and  no  effi- 
cient means  of  reducing  the  rich  ores  on  the  gronnd.  There  is  a  10-st«mp  mill  in  pro- 
cess of  erection  on  the  river  below  the  town,  to  be  driven  by  water-power,  bat  no 
fnmaoes  for  roasting  tlie  ore.  Tliere  is  talk  about  putting  tip  a,  Bruckner  furnace  nest 
year.  At  present  tbey  ship  their  firat-clasa  ore,  and  are  accumulatiug  the  second-class 
at  the  miuo  and  the  mill-site. 

West  of  the  Buffalo  Mine  there  has  been  no  exploration  below  the  wator-line,  and 
but  little  work  of  any  kind  has  been  done  except  surface-cute  and  holes  dug  to  trace 
the  lode  and  do  enough  work  to  hold  the  claims  good  against  jumpers  and  relocators. 
No  rich  ore  is  found  in  the  surface  ont-croppings  anywhere  on  the  lode,  except  that  now 
and  then  some  free  gold  is  found.  The  surface-dirt  all  contains  gold  the  whole  length 
of  the  vein,  but  no  rich  silver-ore  is  found  on  the  surface,  not  even  any  distinct  traces 
of  chlorides  of  silver.  The. country-rock  being  a  primitive  granite  formation,  there  ia 
no  chlorine  in  it,  and  hence  no  chlorides  of  silver  have  been  found  in  the  croppings  of 
the  veifi.  The  croppings  have  been  impoverished  by  oxidation  and  leaching  ont  by  the 
snrface-waters. 

The  oxidation  of  a  sulphnret  of  silver  changes  it  to  a  sulphate  which  is  soluble  in 
water.  If  chlorine  is  present,  the  silver 'Uecomea  tised  as  an  insoluble  chloride;  but 
if  it  is  not  present,  the  sulphate  dissolves  and  goes  out  witi  the  surface- water,  or  else 
settles  down  below  the  water-line  and  redeposits  as  a  sulphide,  or  ae  native  silver,  if 
tiie  proper  cliemical  reagents  are  present.  This,  I  think,  is  the  true  explanation  of  the 
absence  of  rich  silver-ores  in  the  croppings  of  the  Atlanta  lode.  It  does  not  follow  that 
the  lode  carries  rich  silver-ore  below  the  water-level  thronghont  its  whole  length.  If 
it  did,  it  would  be  a  remarkable  exception  to  the  general  rule.  The  probabilities  ate 
that  there  area  number  of  rich  chimneys  in  the  lode,  with  poor,  or  even  barren,  ground 
between  them  ;  bnt  as  the  rich  silver-ore  does  not  come  to  the  snrfaee,  the  position  of 
the  rich-ore  bodies  can  only  be  ascertained  by  actual  explorations.  As  a  rule,  however, 
those  portions  of  the  outcrop  that  carry  the  most  free  gold  wiU  be  the  places  most 
likely  to  have  rich  silver-ore  below  the  water-line.  Fortunately,  the  water  stands  in 
the  lode  very  near  the  surface.  This  is  owing  to  the  character  of  the  country-rock,  a 
Boftish  granite,  with  all  the  seams  filled  with  clay,  holding  the  water  very  near  the 
snrface,  except  where  deep  ravines  cut  aeross  the  lode-so  as  to  drain  the  water  from  the 
vein  on  each  side.  And  even  along  the  line  of  the  lode  the  water  does  not  escape  read- 
ily, for  the  reason  that  ihe  joints  and  seams  Id  the  vein  have  been  filled  with  clay 
by  infiltration  so  as  to  hold  the  water  permanently  within  a  short  distance  of  the  sur- 
face. For  this  reason  the  permanent  water-liue  in  the  Atlanta  lode  is  not  a  horizontal 
line,  but  one  closely  approximating  to  the  surface  profile  of  the  lode  itself. 

There  are  many  details  of  an  interesting  character  that  cannot  be  embodied  in  this 
paper  without  taking  up  too  much  space.  My  present  aim  has  been  to  give  a  brief 
outline  description  of  the  district,  and  the  peculiarity  of  the  great  lode  which  is  its 
most  striking  feature. 

BOISE  COUNTY. 

Banner  district. — Mr.  Crafts  has  new  redaction-works  nearly  com- 
pleted, ten  stamps  being  iu  complete  rnnning  order  and  bat  little  worli 
being  required  to  finish  the  other  ten.  The  mill  was  erected  according 
to  the  plans  and  under  the  supervision  of  Mr.  Anderson,  and  it  is  aa 
substantially  built  and  as  well  planned  as  any  silver-mill  in  the  West- 
It  contains  20  stamps,  of  650  pounds  weight  each,  which  discharge 
through  a  screen  of  40  meshes  into  a  screw-conveyer,  which  brings  the 
ore  to  the  elevator.  This  lifts  it  into  another  screw-conveyer,  by  which 
it  is  discharged  into  the  feeding-apparatus  on  top  of  the  ehloridizing 
roasting-farnace.  The  latter  is  a  combination  of  the  Stetefeldt  and 
reverberatory  patterns.  The  ore  is  distributed  into  the  furnace  by  means 
of  a  revolving  wheel,  falls  through  the  shaft  into  the  reverberatory,  con- 
sisting of  three  compartments,  and  here  accumulates  until  a  certain 
weight  is  reached,  which  lifts  a  lever  and  allows  the  ore  to  drop  with- 
out any  further  aid.  The  amount  of  ore  collecting  on  the  hearth-plate 
before  it  turns  and  discharges  can,  of  course,  be  regulated  by  increasing 
or  diminishing  the  weights  attached  to  the  lever.  It  is  claimed  that 
a  higher  percentage  of  silver  is  chloridized  by  leaving  the  ore  some 
length  of  time  in  the  reverberatory ;  but  even  if  Ibis  is  not  the  case,  the 
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self-discharging  apparatus  is  a  decided  improvement.  The  gases  pass 
through  a  long  horizontal .  flue  covered  with  iron  plates  behind  the 
stamps,  which  serves  for  drying  the  wet  ore,  and  as  a  cond en  sing-cham- 
ber. The  ore  discharged  from  the  furnace  is  conveyed  in  the  car  on  a 
track  to  the  pans,  and  discharged  into  them  by  dumping  the  car.  There 
is  one  pan  for  every  five  stamps,  and  there  are,  in  all,  three  concentrat- 
ors. The  motive-power  is  furnished  by  a  fine  60-horse-power  engine 
with  two  flae-boilers.  A  test-run  of  five  tons  was  made,  which  yielded 
about  $100  per  ton,  and  proved  the  machinery  to  be  in  good  working 
order. 

The  completion  of  this  mill  will  doubtless  give  a  strong  impetus  to 
the  development  of  the  camp,  and  will  prove  a  great  benefit  to  the  dis- 
trict i  whether  it  will  be  a  financial  success  in  the  near  future  is  another 
question,  which  cannot  yet  be  answered.  Thoagli  it  took  two  years  to 
so  far  finish  the  mill  as  to  get  one-half  its  capacity  in  running  order, 
and  there  was,  consequently,  plenty  tjf  time  to  get  the  mines  connected 
with  it  pretty  well  developed,  this  was  done  only  to  a  very  limited  ex- 
tent, and  the  total  result  of  the  mining  operations  during  these  two 
years  is  represented  by  500  tons  of  ore.  During  this  time,  of  coarse, 
most  of  the  work  done  consisted  of  sinking  and  drifting,  and  by  stoping 
next  year  probably  fonr  or  five  times  as  much  ore  can  be  obtained  iu 
one  year ;  but  even  that  will  not  keep  the  mill  runniug  to  its  full 
capacity  for  more  than  five  months,  and  no  neighboring  mine  is  in  con- 
dition to  make  good  the  deficiency  by  cnstom-work. 

The  work  done  on  the  Banner  lode  amounts  to  very  little.  Neither 
the  shaft  nor  the  levels  have  been  extended  one  foot,  and  operations 
have  been  exclusively  confined  to  stoping  out  some  good  ore  above  the 
old  levels,  at  a  depth  of  35  or  40  feet,  and  to  some  snrface-worli  200  feet 
east  of  the  shaft.  The  lode,  where  opened,  is  well  defined  and  carries  a 
strong  body  of  ore. 

A  good  deal  of  dead-work  has  been  done  on  the  Wolverine  lode,  the 
cross-cut  tunnel  having  reached  the  lode,  and  the  shaft  having  been 
sunk  to  the  point.of  intersection.  As  the  three  upper  sets  of  timber  and 
the  cribbing  in  the  shaft  had  given  way,  making  the  occurrence  of  a 
slide  probable  at  any  moment  and  the  descent  a  dangerous  one,  Mr. 
,Wo!ters  could  not  enter  this  mine, 

The  Crowu  Point,  owned  by  Crafts  &  Grant,  is  on  the  same  vein 
near  the  crest  of  the  hill,  and  comprises  1,000  feet.  A  cross-cut  tunnel 
strikes  the  lode  40  feet  below  the  surface.  Levels  have  been  ruu  east 
and  west  58  feet  and  52  feet,  respectively ;  a  shaft  has  been  sunk  54 
feet  and  an  air-shaft  is  raised  to  the  surface.  The  ore-vein,  so  far  as  de- 
veloped, is  very  strong,  there  being  jn  places  from  3  to  4  feet  and 
nowhere  less  than  18  inches,  which  will  probably  average  $75  to  $80  per 
ton.  The  work  on  this  lode  has  been  done  by  Mr.  Grant  iu  a  very  sub- 
stantial and  creditable  manner. 

Beyond  the  ridge,  a  short  distance  from  the  Crown  Point,  is  the  Gal- 
veston lode,  discovered  this  summer  by  Air.  Grant.  A  cut  4  feet  deep 
represents  all  the  work  done  on  it.  This  shows  a  good-looking  crevice 
5  feet  wide,  with  a  30-ineh  vein  of  ore  similai'  to  that  of  the  other  lodes. 
Very  little  work  beyond  that  necessary  to  hold  title  under  the  provis- 
ions of  the  act  of  1872  has  been  done  on  any  other  lodes,  a  fact  which  is 
much  to  be  regretted,  as  every  pound  of  ore  that  can  be  produced  by 
the  mines  of  this  district  will  be  of  importance  in  helping  to  keep  the 
mill  steadily  supplied,  and  thereby  insuring  its  success. 

Mr.  Crafts  has  invested  a  large  amount  of  money,  and  has  erected  as 
fine  a  silver-mill  aa  can  be  found  in  the  Territory  ;  and  since  his  own 
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lodes  are  not  able  to  supply,  at  least  for  some  time  to  come,  all  tbe  ore 
required,  it  is  clearly  tlie  interest  and  the  duty  of  the  owners  of  outside 
lodes,  whieli,  but  for  his  enterprise,  would  uot  be  worth  anything,  to  do 
their  best  for  themselves  and  him  by  going  to  work  at  once  and  pro- 
ducing as  much  ore  us  possible. 

Between  Banner  and  Idaho  City,  about  six  miles  east  of  the  latter, 
are  tbe  Gambriuus,  owned  by  Mr.  Plowman  ;  tbe  Sub-Kosa,  owned  by 
Mr.  Hooten,  and  the  Keep  Cool.  Some  very  fine  ore  has  been  obtained, 
especially  from  the  first  two  lodes,  tbe  ore  from  tbe  Sab-Eosa  ranging 
iu  value  from  $45  to  $100  per  ton.  As  to  the  state  of  development  in 
this  lode,  I  am  not  informed.  Tbe  ore  from  the  three  lodes  is  now 
worked  in  a  lO-stamp  mill  owned  by  Mr.  Plowman.  It  is  run  by  water 
power,  and  baa  been  in  operation  not  quite  continaously  all  summer. 

Quartzburgh  district. — The  Gold  Hill  Company,  which  has  thns  fai 
worked  its  miae  only  above  the  water-level,  stopped  work  in  mill  and 
mine  in  July  and  commenced  sinking  an  incline  150  feet  long  and  gpin- 
iug  100  feet  vertical  depth  at  the  southwest  aide  of  the  creel;.  Tbe  mill 
in  tbe  mean  time  was  thoroughly  overhauled  and  improved,  the  copper 
plates  were  exchanged  for  silver-plated  ones,  and  the  length  of  the 
sluice-boxes  doubled.    Tbe  old  copper  plates  yielded  $12,000. 

In  sinking  tbe  incline  tbe  owners  had  to  contend  with  a  very  large 
amount  of  water,  and  it  was  not  finished  until  the  latter  part  of  Novem- 
ber. A  cross-cut  was  tiien  started,  forming  a  large  curve  30  feet  long, 
this  shape  being  chosen  for  the  purpose  of  doing  away  with  the  neces- 
sity of  a  turn-table.  Tbe  vein  was  reached  in  December,  and  shows  as 
well  in  width  and  quality  as  in  any  other  part  heretofore  developed. 

Very  fine  hoisting- works,  manufa,ctnred  by  Hawkins  &  Bartrell,  of 
San  Francisco,  were  erected  at  the  mouth  of  the  incline.  The  40-horse- 
power  engine  is  a  portable,  double-hoisting  one,  with  link-motion  and 
double  reels.  It  takes  up,  with  hoisting-apparatus,  only  a  space  of  14 
by  20  feet,  and  worts  with  great  precision.  The  drnms  are  32  by  36 
inches.  A  circular  saw  will  be  run  by  tbe  engine  for  the  sawing  of  tim- 
bers and  lagging,  which  will  save  a  large  amount  of  work  and  money. 
A  plentiful  supply  of  everything  needed  for  the  mill  and  mine  during 
the  winter  has  been  laid  in,  representing  a  cash-value  of  at  least  $25,000. 

Jfothing  has  yet  been  done  with  the  large  amount  of  concentrated 
tailings  on  hand,  estimated  at  present  at  from  5,000  to  6,000  tons.  Tbe 
great  trouble  experienced  in  disposing  of  these  tailings  is  that  they  are 
probably  not  rich  enough  to  stand  the  expense  of  roasting,  and  so  far 
no  satisfactory  results  have,  to  my  knowledge,  been  obained  without  it. 

The  Iowa  lode  is  owned  and  worked  by  the  Boise  Mining  Company. 
In  the  oppet  level  tbe  ore  has  been  sloped  out  150  feet  high  for  a  dis- 
tance of  150  feet  north  and  100  feet  south.  Inthelowerleveltbe  vein  is 
considerably  broken  up,  and  lies  so  flat  that  the  ore  requires  much  band- 
ling  to  bring  it  through  the  shoots.  The  ore  has  yielded  heretofore  from 
$5  to  818  per  ton,  averaging  from  $6  to  §7;  the  expense  of  mining  aud 
milling  amounts  to  85  per  ton.  Iu  tbe  present  workings  the  ore  has  de- 
preciated in  value  and  the  additional  amount  of  labor  required  in  hand- 
ling takes  away  all  profit.  Owing  to  this  fact  the  owners  wiil  quit 
work  in  the  mine  altogether  for  the  present  aud  complete  the  upper 
cross-cut  tunnel  on  the  Gold  Hill  extension  or  Growling  Go  lode,  which 
also  belongs  to  them.  Tbe  tunnel  will  have  to  be  extended  50  feet  to 
strike  the  lode,  and  when  the  levels  have  been  run  there  will  be  a  body 
of  good  ore  overhead,  100  feet  high,  ready  for  stoping.  Tbe  tram-way 
over  which  the  ore  from  the  Iowa  is  brought  to  the  mill  will  also  be  used 
for  tbe  Gold  Hill  ore.    If  the  ore  in  the  upper  part  of  the  Gold  Hill  ex- 
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tension  proves  of  satisfactory  quality,  tbe  company  will  also  complete 
the  lowest  cross-cut  touiiel,  which  is  now  in  200  feet,  and  which,  when 
flnisbed,  will  bring  in  400  feet  in  depth  on  the  south  and  000  feet  ou  the 
north  end  of  the  claim.  This  tunnel  is  on  a  level  with  the  mill,  and  can  be 
finished  at  a  comparatively  small  expense,  the  ground  being  of  a  charac- 
ter so  favorable  that  130  feet  ha^  been  run  in  one  month.  The  ground 
in  tbe  Iowa  is  also  very  soft,  only  200  pounds  of  powder  having  been 
used  for  blasting  in  the  last  seven  months. 

Tbe  mill  is  small,  but  substantially  built  and  well  arranged.  It  eon- 
tains  10  stamps,  of  650  pounds  each,  making  80  drops  ofS  inches  per  min- 
ute, and  crushing  20  tons^per  day.  The  engine  has  60  horse -power,  but 
the  two  tubular  boilers  have  only  a  capacity  of  25.  Two  copper  plates 
are  used  in  each  mortar-box,  on  which  80  per  cent,  of  all  the  gold  ex- 
tracted is  saved,  the  remaining  20  per  cent,  being  caught  on  the  copper 
tables.  The  bullion  from  the  battery  is  from  850  to  860  fine,  while  that 
fromthe  tables  is  only  800  fine.  Russian  screens  are  used,  tbe  discbarge 
being  6  inches  above  the  dies  when  new. 

About  a  mile  above  Qiiartzburgh  is  the  Lawyer  lode,  now  owned 
by  Messrs.  Hart,  Carroll,  Dougherty  &  Morehead.  A  cross-cut  tunnel 
500  feet  long  taps  the  lode  at  a  depth  of  230  feet  from  the  surface.  The 
crevice  is  well  deflaed  and  carries  a  good  body  of  ore,  which  mills  from 
$10  to  $20  per  ton. 

In  Canon  Creek,  4  miles  from  Placerville,  some  new  lodes  were  discov- 
ered in  July,  which,  by  the  extraordinary  richness  of  their  surface-ore, 
created  a  considerable  excitement  throughout  the  Boise  Basin.  The 
principal  locations  are  the  Chief  and  Ebenezer  and  some  placer-claims 
below  the  former.  So  far  very  little  progress  has  been  made  in  the  de- 
velopment of  the  lodes,  but  next  spring  will  probably  witness  a  great 
deal  of  activity.  A  lot  of  ore  was  to  be  taken  over  to  the  Boise  Mining 
Company's  mill  for  crushing,  but  I  have  not  learned  anything  about  the 
result.  In  Summit  Flat  some  work  has  been  done  on  the  Golden  lira 
lode  by  Freeman,  Johnson  &  Charbonneau,  and  nest  season  several 
other  mines  will  probably  also  be  worked  again. 

The  prospects  for  a  prosperous  quartz-mining  season  are  generally 
bright  through  the  whole  county.  The  Gold  Hill  Company  and  possibly 
also  the  Boise  Company  will  work  steadily  and  turn  out  a  large  amount 
of  gold.  Banner  will  come  in  as  a  silver-producing  camp,  and  if  the 
Canon  Creek  mines  are  only  half  as  rich  as  reported,  they  will  make  a 
respectable  contribution  in  the  bullion  product. 

IDAHO  COUNTY. 

Very  little  work  has  been  done  in  this  coupty  on  quartz-lodes,  owing 
to  the  difficulties  attending  mining  here.  The  following  circular,  issued 
bycitizensof  Warren's,  theprincipal  mining-camp,  gives  a  complete  and, 
as  Mr.  Wolters  attests,  also  a  truthful  and  in  no  way  exaggerated  ac- 
count of  the  condition  and  resources  of  that  district : 

WaaJii)iglon  gaarl^-mming  distriot. — AmoDs  the  many  localities  where  gold  and  sil- 
ver c[uartz  veiDS  have  been  found  west  of  tne  Rockj  MountaJDS  during  the  past  fifteen 
years,  the  Washington  district,  of  North  Idaho,  has  received  oomparatiToly  little  or  no 
attention  from  capitalists,  apparently  owing  to  a  combination  of  causes  and  inflnencea 
over  which  those  discovering  tliem  and  holding  them  have  had  nocDUtrot,  and  yet 
the  few  geologists  and  mineralogists  who  have  visited  this  distiiot,  examined  the 
veins  as  partially  opened,  and  tested  the  ores,  have  universally  pronunnced  it  the  best 
district  upon  the  coast,  in  view  of  the  number  of  its  veins  and  tbe  average  richness  of 
ita  ores  of  gold  and  silver. 

This  district  is  sitnated  in  what  are  called  the  Salmon  River  Mountains,  about  15 
miles  soutb  of  the  main  Salmon.  Biver  and  about  10  mites  west  of  the  main  south  fork 
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of  said  Btream,  i^  abont  latitude  45°  SO''  nortli  and  longitude  115°  west  of  Greenwich, 
iQ  lAoiio  County,  Idaho  Territory. 

The  district  embraces  a  basin  in  these  mountains,  with  the  gradual  elevations  anr- 
lonnding,  and  has  an  area  of  about  10  miles  s(]uare.  Its  elevation  is  from  6,500  to 
7,500  feet  above  the  level  of  the  sea.  The  bills  and  valleys  are  covered  with  a  growth 
of  black  pine  timber  of  dimensions  from  the  size  of  a  fsbiug-roil  up  to  twelve  and  fit- 
teen  inches  iu  diameter,  with  here  and  there  iu  the  gnlches  clusters  of  spruce  and 
white  fir,  and  aa  some  of  the  points  of  tbe  hills  red  fir  trees  are  found  of  the  dimen- 
eiODS  of  tno  and  three  feet  in  diameter. 

It  has  one  main  stream  cntting  the  heart  of  the  basin  and  passing  tbrongh  a  gorge 
in  the  mountains  and  emptying  itself  into  the  main  Salmon  Kiver.  Slauy  small  tribu- 
taries ftom  the  ravines  and  gulches  suppl;^  this  stream,  and  furnish,  at  all  seasons  of 
the  year,  an  abundant  supply  of  water  lot  quartz-mimng  purposes  with  steam-power, 
while  the  main  stream  in  many  placos  fumisbes  ample  water-power  to  propel  quartz- 
mills  of  small  capacity  dnring  eight  months  of  the  year. 

This  district  is  located  about  one  hundred  miles  distant  from  the  agricultural  settle- 
ment of  Camas  Prairie  on  the  northwest,  and  about  one  hundred  and  twenty  miles 
from  a  similar  settlement  on  the  Weiser  River  on  the  south  side  of  the  main  Salmon 
range  of  mountains,  and  tliere  are  bnt  very  few  farms  or  ranehes  cultivated  within 
that  distance  of  the  district,  and  these  are  along  the  cafLons  of  Salmon  River  and  South 
Fork  of  said  stream. 

The  nearest  mart  of  Importance  where  supplies  can  be  obtained  for  the  district  is 
Lewiston,  at  the  bead  of  the  present  navigation  of  Snake  Birer,  at  its  jnnction  with 
the  Clearwater,  a  distance  of  160  mil^.  A  smaller  totrn  at  the  loot  of  the  mountain, 
on  Camas  Fraitie,  is  100  miles  distant,  and  at  present  is  only  reached  for  supplies  b; 
pack-trains  over  a  good  monntain-trail,  which  has  been  in  constant  use  since  184>3  as  a 
thoroughfare  for  Travel  and  supplies  for  the  placer-mining  camps  of  Florence,  50  miles 
distant,  and  for  this  camp.  The  district  is  about  200  miles  a  little  east  of  uorth  from 
Boise  Citj,  the  capital  of  Idaho  Territory,  and  for  most  of  this  distance  travel  is  per- 
formed on  the  backs  of  animals  over  a  good  mountain-trail. 

The  district  is  supplied  by  two  mail-routes,  one  by  way  of  Lewiston  and  Florence, 
and  the  other  by  way  of  the  Weiser  and  Payette  Valleys.  The  former  makes  weekly 
trips  through  the  year,  and  the  latter  weekly  for  six  months  of  the  year  and  semi- 
monthly the  other  sis  months. 

The  enow  commences  to  fall  abont  the  first  of  November,  and  varies  in  depth  in  dif- 
ferent winters  from  three  to  six  and  seven  feet,  and  seldom  entirely  disappears  till 
the  month  of  June.  The  trails  leading  into  the  district  arc  generally  blockaded  with 
snow  against  travel  with  animals  abont  five  or  six  months  each  year,  but  could  be 
kept  open  if  the  business  of  the  oamp  was  such  as  to  induce  daily  travel  over  them. 
The  routes  are  generdly  well  sheltered  by  standing  timber,  so  aa  to  protect  them  from 
winds  and  drifting  snows.  The  winter  trail  to  Lewiston  reaches  the  main  Salmon 
River  abont  35  milca  from  the  district,  and  from  that  point  to  Lewiston  and  all  the 
lower  country  of  the  Suake  and  Columbia  Rivers  the  routes  are  always  open  for  travel 
with  animals.  The  travel  iu  winter  in  and  about  the  camp  is  principally  done  on  Nor- 
wegian snow-shoes,  except  when  the  business  of  patties  is  such  as  to  require  the  use  of 
animals,  and  then  roads  are  broken  and  beaten  through  the  snow  for  that  purpose. 
The  difaonlty  of  maintaining  good  roads  for  animals  during  the  winter  in  any;  part  of 
the  district  is  no  greater  than  in  the  States  of  Vermont,  New  Hampshire,  Maine,  and 
many  parts  of  Massachusetts,  and  not  so  great  as  on  the  prairies  of  Hhuois  and  other 
States  where  the  snows  are  in  drifts. 

The  mean  temperature  of  the  weather  during  the  months  of  December,  January,  and 
February,  the  ciudeat  months  of  the  year,  is  from  20^  to  35°  above  zero,  and  seldom  is 
found  to  be  below  zero,  and  then  only  for  a  few  days  of  theseaaon,  while  it  frequently 
vrill  range  for  days  from  35°  to  50°  above  zero.  There  were  two  or  three  days  about 
the  midSe  of  January,  1ST5,  when  the  mercurial  thermometer,  at  6  o'clock  a.  m.,  indi- 
cated 35°  below  zero,  which  was  the  coldest  period  save  one  ever  kiiowu  in  the  dis- 
trict since  it  has  been  inhabited  by  miners. 

This  district  has  been  worked  by  placer-miners  since  186S.  and  from  it  has  been  taken 
an  amount  of  gold  equal  to  that  of  any  camp  of  its  size  in  Idaho  Territory.  It  has 
always  been  known  as  "  Warren's  Camp."  Its  placers  now  are  nearly  exhausted,  except 
for  the  Chinese,  who  will  continue  to  luako  froui  £1  to  $3  per  day  per  man  lor  some  years 

Wages  of  white  men  in  the  mines  dliring  the  past  season  have  been  from  84.50  to  $5 
per  day,  while  Chinese  labor  has  been  32.50  per  day. 

The  placer-gold  has  been  taken  from  the  creek-bottoms,  gulches,  ravines,  and  points 
of  hills  projecting  into  the  creek-bottoms. 

The  existence  of  quartz-ledges  bearing  gold  baa  been  known  to  some  placer-minetti 
ftrom  the  earliest  period  of  placer-mining  iu  the  district,  but  by  men  who  placed  but 
little  value  upon  c^uarta  in  any  country.  In  the  fall  of  1865  a  silver-vein  was  discov- 
ered a  few  miles  from  Florence,  and  its  discover;  awakened  some  little  attention,  which 


„Google 


220     MINES   AND    MIKING    WEST    OF    THE    EOCKT   MOUNTAINS. 

afbenrard  ioduoed  some  prospecting  for  qnartz  in  the  summer  of  1866,  and  first  led 
to  the  diBcovery  of  the  Washington  gold  and  silver  rein  in  thia  district,  and  soon  after- 
ward the  Western  and  a  few  other  veins.  In  July  of  that  year  the  few  who  had  made 
discoveries  and  locations  in  this  district  convened  and  estalilished  the  boundaries  of 
the  "  Waahin^on  gold  and  silver  qnaitz  mining  district,"  and  framed  their  laws  rela- 
tive to  the  discovery,  location,  nod  representation  of  qnartz-claima  in  tie  district. 
This  action  gave  nn  impetna  to  qnartz-prospecting,  and  before  the  first  of  Decembei  of 
that  year  upward  of  one  iiundred  distinct  veins  bad  heen  discovered  a^d  partiaOy 
nnoovered,  and  locations  recorded  npoQ  them  all. 

Late  in  Angnst  of  that  year,  Mr.  George  Hearst,  of  San  Francisco,  CnL,  in  company 
with  one  Williamson,  paid  this  camp  a  visit,  having  previonsly  followed  the  noted 
Robeson  iato  the  monntains  of  .the  northern  part  of  the  Territory,  till  they  became 
satisfiedthathewas,andhadbeen,deceiviDgthemal)oat  the  location  of  his  rich  ledges. 
These  men  spent  some  twenty  days  In  exaoiinlng  the  ledges  tben  partly  nticovered  ia 
this  camx),  and  Mr.  Hearst  caused,  to  be  publishted  a  letter  over  his  owu  eignatnro,  in 
which  he  pronounced  the  surface-prospects  of  the  ledges  of  this  camp  equal,  if  not  supe- 
rior, to  those  of  any  other  camp  he  bad  ever  visited  upon  thia  coast,  and  urged  the 
miners  to  sink  down  upon  their  veins  and  develop  them,  and  if  they  proved  as  good 
below  as  upon  the  snrfnjie,  they  might  he  assured  that  capital  could  readily  be  had  to 

Elace  them  in  a  workiug  condition  and  bring  reduction- works  into  tbe  camp.  He 
iraented  the  absence  of  good  wi^on-roads,  over  which  proper  reduction-works  could 
readily  be  transported,  and  the  remot«iiess  of  tbe  district  from  San  Francisco,  the  seat 
of  the  quartz-mining  capital  of  this  coast,  and  the  leugtti  of  the  wint-ers  here. 

His  opinions,  however,  as  then  given,  inspired  much  confidence  in  some  miners  who 
had  before  become  interested  in  quartz,  and  they  commenced  with  renewed  vigor  to 
sink  upon  their  claims.  But  by  far  the  great  majority  of  the  miners  of  the  district 
could  not'  be  induced  to  co-operate  in  tbe  development  of  the  ledges,  and  traders  and 
supply-men,  if  at  all,  gave  a,  very  reluctant  countenance  to  any  and  all  qnartz-men. 

As  a  result  of  thia  disposition  on  tbe  part  of  tbe  traders,  except  in  a  few  isolated  in- 
stances, prospecting  for  new  ledges,  as  well  as  sinkiug  upon  those  found,  for  tbe  most 
part  ceased  in  the  fell  of  1866,  and  the  great  mass  of  the  claims  then  located,  roooi'ded, 
and  represent&d  tinder  the  district  laws,  has  heen  left  entirely  untouched  from  that  day 
to  the  present. 

But  a  few  men  of  more  faith  and  energy  than  others,  without  means,  save  their  own 
labor,  have  peraevered,  in  defiance  of  tbe  obstacles  which  beset  them  on  every  hand, 
and  have  done  something  toward  the  development  of  a  few  ledges.  Shafts  have  been 
sunk  on  some  of  them  varyiaj;  in  depth  from  fifty  to  two  hundred  and  fifty  feet,  and 
in  no  one  thus  opened  has  the  vein  disappeared  or  lessened  in  size,  but  with  great  uni- 
formity they  have  gradually  increased  in  size  of  crevice  between  walla,  and  thus 
demonstrated  the  fact  that  they  are  true  fissure-veins,  giving  jn'ospeota  of  still  greater 
size  beiow. 

The  ores  taken  from  these  shafts  have  proved  as  good  at  the  bottom  as  at  the  surface, 
and  the  average  yield  per  ton  of  the  ores  in  freo  gold,  by  battery-mill  process,  without 
any  attempt  to  work  them  for  tho  silver,  has  been  from  $12  to  $90.  The  assays  made  of 
the  silver-ores  taken  from  these  different  ledges  have  been  returned  from  $40  to  as  high 
(»  812,000  per  ton.  Assays  of  large  samples  of  the  gold-orea  have  been  returned  as  high 
as  $10,000  per  ton.  These  highest  assays,  as  might  be  expected,  have  been  made  &om 
selected  portions  of  the  veins. 

Of  the  ores  which  have  been  milled  for  free  gold  by  the  battery  process  alone  may 
be  mentioned  ores  from  the  following  veins,  to  wit : 

TonB.  per  (on. 

TheHic  Jacet 90  $43  00 

TheW.B.  Knott - - - 350  29  00 

The  Keystone - - 50  65  00 

The  W,  Scott 150  56  00 

The  Alder 30  17  00 

TbeEeacne S,500  22  50 

The  Charity 1,000  15  00 

The  Samson 300  24  00 

The  Uncle  Sam 10  17  09 

Several  of  these  veins  have  produced  assorted  ores,  in  quantities  of  from  seven  to 
twenty  tons,  which  have  yielded  at  the  rate  of  from  jioO  to  $370  per  ton.  The  first  ten 
tons  frqm  the  W.  Scott,  assorted  and  milled,  yielded  $179  per  ton.  The  first  three  Ions 
assorted  frqm  the  Hie  Jaeet  and  milled  in  an  arrastra,  yielded  $270  per  ton ;  and  five 
tons  afterward,  assorted  &om  twelve  tons  as  it  came  from  the  miue,  were  sold  in  San 
Francisco  for  $155  per  ton  to  European  shippers,  who  paid  only  60  per  cent,  of  its 
value  as  tested  by  the  pan  process.  Several  small  lots  from  the  Keystone  were  milled 
in  an  arrastra,  and  yielded  upward  of  $90  per  ton.    Onelot  of  assorted  ore  from  the  W. 
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B.  Knott  yielded  $199  per  ton.  Several  lots  from  the  Rescue,  assorted,  yielileil  from 
?50  to  $75  per  ton  by  the  battery  proceas  alone. 

Many  j;old-beariBg  veins  in  camp  whoae  surface-ctoppiiigs,  from  a^saj'-testa  made, 
appear  richer  thau  any  of  the  ahove-named,  have  never  been  worked,  and  not  a  ton  of 
their  ores  has  ever  been  milled  hy  arraEtra,  pan,  or  battery  prouess,  and  are  now  lying 
entirely  neglected,  and  eoiaeof  them  abandoned  by  their  former  owners,  for  vrant  of 
energy  in  themselves  and  capital  to  open  and  work  them. 

One  man  in  the  district  who  has  a  small  atrastra  has,  dnring  the  past  two  seasons, 
worked  with  his  own  hands  and  alone  in  gathering  np  drift-rocfc  and  estraoting  from 
mines  which  he  owns,  hired  the  ores  packed  on  mnles  to  his  arrastra,  iu  some  cases  for 
milBS  at  high  freights,  milled  the  ores  himseU',  and  made  more  money  than  any  placer- 
u^iuer  in  camp,  in  the  same  length  of  time,  and  could  that  man  to-day  command  the 
reqaiaite  means  to  properly  open  bis  ledges,  and  have  proper  reduction- works  foj  his 
ores,  he  would  show  to  the  capitalists  of  the  country  a  greater  profit  upon  Lis  invest- 
ment than  is  shown  by  thonsanda  who  invest  their  money  iu  merchandite,  trading, 
and  stock  speculations  and  land. 

Of  the  silver-ledges  which  Lave  been  tested  by  first  burning  the  ores  when  extracted 
and  milling  them  in  an  arrastra,  may  be  mentioned  theMartinae,  Bullion,  BlaekHawk, 
and  the  Knott  Treasure.  The  first  yielded  in  that  manner  SSSa  per  ton ;  second,  $50 ; 
third,  $6u ;  fourth,  $60.  With  the  imperfect  means  employed  iu  reduction  of  these  ores, 
these  tests  made  cannot  be  regarded  as  full  and  fair  teats  of  the  value  of  these  ores. 

The  silver-veins  are  numerous  in  this  district  which  prospect  better  than  these,  A 
small  stratum  of  ore  fonod  in  the  Martinas  has  assayed  richer  than  any  other  silver- 
ore  ever  yet  tested  in  the  district.  But  silver-ledges  are  almost  entirely  neglected  and 
are  in  waiting  for  capitalists  to  take  hold  of  them  and  erect  the  proper  niachinery  tor 
the  reduction  of  silver-ores. 

One  serious  obslaele  to  tbe  investment  of  capital  in  the  quartz  of  this  district  has 
heretofore  existed  in  tbe  territorial  and  district  laws  relative  to  tbe  size  of  au  individ- 
ual claim  and  tbe  extent  and  manner  of  representation.  An  individual  claim  upon  a 
.  vein  was  only  two  hundred  feet  of  the  length  of  the  vein  with  fifty  feet  ou  each  side, 
which  could  be  held  as  real  eataU,  under  the  above  laws,  by  the  expenditure  of  twenty 
dollars  upon  the  claim  at  any  time  within  twelve  months  afier  date  of  location,  and 
no  annual  represeutatiou  subsequent  to  said  twelve  months  was  required  to  enable  tbe 
party  locating  bo  hold  the  claim  as  his  property  against  all  others.  Under  this  provis- 
ion a  large  number  of  claims  wore  located  upon  the  best  veins  then  discovered,  and 
were  fully  represented  by  the  said  amount  of  expenditure,  and  have  never  been  touched 
since  the  first  year.  These  could  not  be  molested  by  others  withont  violation  of  dis- 
trict laws,  nor  could  a  sufGcient  number  of  feet  upou  any  one  vein  to  foi'm  a  contigu- 
ous claim  of  the  proper  extent  to  induce  capital  to  eitber  purchase  or  expend  money  to 
prospect  it  he  united  in  interest,  owing  to  sepiirai«  rights  and  coufiicting  opinions  of 
tbe  claimants  adjoining. 

But  the  law  of  CouKress  of  May,  1S72,  making  an  anunal  representation  requisite, 
(notwithstandiug  the  several  extensions  of  time  for  tbe  lirst^ representation  under  the 
law,)  has  caused  a  forfeiture  of  tbe  rights  of  these  neglecting  parties,  and  now  a  large 
number  of  valuable  claims  are  open  for  relocation  under  the  laws  of  Congress.  The 
district  has  also  made  its  lavm  to  conform  iu  all  of  tboir  provisions  with  the  laws  of 
Congress. 

Some  relocations  have  l>«en  made  nnder  the  act  of  1ST3  and  its  amendments.  Among 
these  are  the  Martinas,  W,  P.  Hunt,  Samson,  Hie  Jacet,  W.  B.  Knott,  Knott  Treasure, 
Winfleld  Scott,  Black  Hawk,  Washington,  Uncle  Sam,  (now  called  "Albnmbra,")  Besoae 
Extensiou,  (now  called  ■'  Eight  Wing,")  J.  Greenfield,  Jennie  Leland,  I  Escel,  (no  woatled 
"  Davey,")  George  Hearst,  Hawk  Eye,  (now  called  "  Blue  Bird,")  Andy  Johnson,  Laurel, 
Emerald,  Copper  Lead,  (now  called  "Juniper,")  Eamey,  (now  called  "Euby,")  and 
some  others. 

Several  new  veins  have  been  discovered ;  nmong  them  are  the  Alta  and  Antler,  two 
large  gold-hearing  ledges,  also  the  Roebuck.  All  tliese  relocations  and  new  discov- 
eries are  now  in  the  hands  of  parties  who  have  not  the  means  of  properly  opening  the 
veins,  but  they  have  been  located  with  the  view  of  offering  the  controlling  interest  in 
them  to  any  capitalists  who  will  give  guarantee  of  their  beiug  well  prospected  and 
operated  if  found  to  be  as  good  below  as  they  now  prospect  upon  the  surface. 

It  may  here  be  said  that  che  reduction-works  which  have  as  jet  been  erected  in  the 
district  have  all  been  of  a  light  and  rode  character,  entirely  iuadeqnate  to  the  saving 
of  a  large  percentage  of  the  valuable  metals  contained  in  the  ores.  Before  the  proper 
reduottou- works  can  be  transported  here  a  wagon-road  must  be  constructed.  To  con- 
struct such  a,  road  over  which  heavy  machinery  can  be  ivansported  will  cost  an  ex- 
penditure of  from  $10,000  to  $20,000,  according  to  the  different  estimates  made  by  road- 
men who  have  examined  the  different  routes.  But  the  men  of  the  district  are  not  dis- 
posed to  construct  such  a  road  witbont  some  assurance  that  they  can  iuduce  capital  to 
take  hold  and  develop  these  mines  and  place  here  the  proper  reduction- works,  which 
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tlie  men  of  tbe  district  are  entirely  anab'e  to  place  here,  even  n'heii  a  suitable  road  is 
conettucted. 

It  may  berebe  fnrtlier  remarked  that  the  veins  now  known  to  exist  bere  contain  gold 
or  Bilver,  or  botb,  and  vary  in  \vidtb  from  6  inebes  to  4^  feet  upon  tbe  surface,  and  aa 
developed  below  the  sarfajje  tbey  have  almost  invariably  increased  in  width, 
walls  are  granite.    Tbe  slate  formation  crops  out  as  descent  is  made  from  the  sum 
of  the  sorroaading  moantains  to  Salmon  River  and  tbe  Sonth  Fork  of  said  stream. 

From  tbe  above  facta  it  may  be  readily  inferred  that  the  real  wants  of  the  district, 
to  make  it  highly  prosperous  and  prodnctive  in  gold  and  silver  bnllion,  are :  Srst,  a 
sufficient  amount  of  capital  judiciously  expended  to  properly  open  and  develop  tlia 
quartz-veins  of  tbe  district;  second,  a  good  wagon-road  into  tbe  district, over  wbiQb 
proper  reduction-machinery  can  be  transported,  and  supplies  furnished  for  tbe  miners 
'at  moderate  prices;  third,  well-skilled  and  efBcient  quartz-miucrs  and  milt-men  to 
operate  the  mines  and  mills  when  opened  and  constructed  in  the  districts 

Wajshisgton,  Idaho,  Xoremher  17, 1875. 

Ibe  undersigned,  citizens  of  the  Washington  quartz  district  and  of  Idaho  CouQty, 
Idaho  Territory,  hereby  certify  that  each  for  himself  Las  heard  read  the  foregoing 


statement  of  facts  pertftining  to  the  situation,  condition,  and  prospects  of  said  district, 
relative  to  its  mines  and  the  requisites  of  tbe  district  to  make  it  highly  prodnctive  in 
.  gold  and  silver,  aud  that  the  facts  therein  set  forth  are  true  and  nothing  overdrawn. 
J.  W.  FOE,  CHAS.  JOHNSON, 

Attorney  at  Lam.  Quartz-Miaer. 

S.  P.  C.  HOWARD,  G.  W.  DYER, 

Member  of  LsgUlature.  Me<:hanicat  EHgineer. 

GEO.  CHURCH,  A.  BEMIS, 

Treasurer  Idaho  CoaHty,  Amalgamator, 

A.  H.  SANDERSON,  B.  F,  MORRIS, 

JuHice  of  the  Peace  of  Malio  Countj/,  Auditor  atid  llecorder. 

A.   FEIEDENRICH,  C.  W.  CASE, 

Poiimmter  at  Waekiagton.  sheriff  .nf  said  Couniv. 

NOAH  DAA'EY,  L.  P.  BROWN, 

Superintendmt  of  Rescue  Mining  Company.  Member  of  LegislaiUTe. 

SAMUEL  LARGE,  J.  M.  CROOKS, 

Miner.of  Waihinglon,  A  Ciliten  and  Old Eeaideni. 

M.  STORMS,  CHAS.  BBNTZ, 

Secretary  of  Beecue  Company.  A  Citizen  and  Old  SeeUeHt. 

Territory  op  Idaho, 

County  of  Jfez  Perce»,  ss  ; 
I,  Hazea  Sqnier,  cletk  of  the  district  conrt  of  tbe  first  judicial  district  of  Idaho  Ter- 
ritory, hereby  certify  that  I  am  personally  acquainted  with  the  persons  whose  names 
are  signed  to  the  foregoing  certiticate  bearing  testimony  to  the  situation  and  charaoter 
of  the  placer  and  quartz  mines  of  the  Washington  district,  Idaho  County,  Idaho  Ter- 
ritory ;  that  I  know  them  to  be  men  of  good  character  and  standing  in  said  Idaho 
County,  whose  word  is  entitled  to  full  credit  among  all  men  wherever  given,  and  that 
most  of  them  have  long  been  residents  and  doing  business  in  said  Washington  district, 
and  are  well  informed  of  the  facts  to  which  they  have  certified. 

Given  under  my  hand  and  the  seal  of  the  said  district  court  this  21st  day  of  Decem- 
ber, A.  D.  1875. 

[SEAL.]  H.  SQUIER. 

Clerk  of  Disiriat  Court,  First  Judicial  Distrkt,  Idaho  Territory. 

Mr.  Wolters  adds  to  tbis  staiement  that  he  does  not  know  of  any 
inining-camp  where  such  liberal  iodueementa  are  offered  to  capitalists 
as  in  Warren's.  The  miners  of  this  eamp  form  an  exception  to  the  gen- 
eral rule.  They  are  not  sanguine,  though  they  are  perfectly  aware  of 
the  fact  that  they  have  a  large  number-of  promising  veins ;  they  realize 
the  extent  of  the  difflcultiea  with  which  they  have  to  contend,  and  know 
that  a  company  of  moneyed  men  taking  hold  of  their  camp  will  have  to 
spend  a  considerable  amount  of  money  before  they  can  expect  to  recoup 
their  investment.  Knowing  all  this,  tbe  citizens  have  tbe  good  sense  not 
to  expect  any  capitalist  to  come  and  offer  them  large  sums  of  money  for 
their  half-developed  lodes.  They  ask  only  that  some  one  shall  come,  erect 
rednetiOQ-works  adapted  to  the  treatment  of  tbeir  ores,  and  help  tbem 
to  constrnct  a  good  wagon-road  into  the  camp.  In  consideration  of  this, 
tbey  will  give  him  a  large  interest  in  tfieir  lodes ;  aud  from  personal  con- 
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versatioQ  with  tbe  leading  men,  Mr.  Welters  thinks  that  any  company 
willing  to  expend  from  $100,000  to  §125,000  for  the  above  purposes 
could  get  one-half  interest  in  nearly  every  lode  in  the  district. 

OWYHEE   COUNTY. 

The  past  year  has  not  been  a  prosperous  one  for  the  Owyhee  mines- 
Being  almost  entirely  owned  and  worked  by  San  Frauciacans,  the  failure 
of  the  Bank  of  California  and  the  embezzlement  by  an  absconding  de- 
faulter of  large  amounts  of  money  belonging  to  the  Mahogany,  Poor- 
man,  and  Silver  Cord  compauies,  dealt  them  a  severe  blow,  from  the 
effects  of  which  they  have  but  partially  recovered.  It  will  probably  re- 
quire another  season  before  the  former  activity  and  prosperity  vail  be 
restored. 

All  efforts  by  Mr.  Wolters  to  obtain  reliable  data  about  the  mines  of 
War  Eagle  Mountain,  and  especially  the  amount  of  ore  produced,  yield, 
&c.,  from  superintendents  and  through  influential  ontsidera,  have  proved 
a  failure.  It  seems  that  the  Owyhee  companies  do  not  want  to  have 
anything  known  about  their  property,  unless  they  are  able  to  make  a 
very  favorable  impression;  but  the  bullion  production  of  the  camp, 
which  always  becomes  public,  furnishes  a  very  good  criterion  by  which 
to  judge  the  condition  of  their  mines.  The  fact  that  they  are  so  often 
closed  to  the  public  is  taken  by  many  as  a  sign  that  the  property  is 
either  not  worked  With  a  view  to  make  it  pay,  but  with  a  view  to  force 
stocks  up  and  down,  or  that  it  is  not  in  a  fit  condition  to  be  shown 
to  tbe  public. 

For  the  information  given  below  about  the  War  Eagle  Mountain,  I  have 
had  mainly  to  rely  on  the  reports  furnished  by  the  Silver  City  Avalanche, 
from  which  extracts  have  been  freely  made. 

While  last  year  the  Golden  Chariot  was  the  leading  mine  of  the  camp, 
the  old  Oro  Fino  has  come  this  year  to  the  front  again,  and,  to  judge 
from  present  indications,  it  will  retain  the  lead  for  some  time.  In  Au- 
gust new  hoisting-machinery  of  100  tons  daily  capacity  was  erected, 
which  is  expected  to  serve  all  purposes  to  a  depth  of  1,400  feet.  The 
main  building,  containing  the  engine,  boilers,  and  hoisting-machinery,  is 
44  by  86  feet,  with  an  addition  of  IS  by  86,  which  serves  as  a  coal-shed  and 
blacksmith  and  carpenter  shop.  The  engine  is  35  horse-power,  the  cyl- 
inder 12  by  24  inches.  Three  boilers  of  i2  inches  diameter  and  14  feet 
length  are  there,  two  of  which  furnish  the  steam  for  the  hoisting-engine, 
while  the  third  works  the  air-compressors  for  the  Burleigh  drill.  The 
hoisting- works  have  only  one  reel,  but  there  is  room  enough  for  another 
when  necessary.  Clutch  and  brake  are  operated  with  hand-wheels  and 
screws,  and  are  with  ease  controlled  by  the  engineer.  An  indicator  is 
attached  to  the  reel,  to  show  the  exact  position  of  the  bucket  or  cage  in 
the  shaft.  The  exhaust  steam  is  condensed  in  a  tank,  and  serves  to 
heat  the  water  for  the  boilers. 

When  mining  was  resumed  after  the  completion  of  the  works  in  Au- 
gust, the  shaft  was  down  327  feet,  200  feet  of  which  were  timbered  and 
lined  ready  for  the  cage.  The  width  of  the  lode  in  this  shaft  varies  fromi 
3  to  10  feet,  the  ore  yielding  from  $25  to  $35  per  ton,  but  later  in  the 
season  it  improved  considerably  in  value.  Lately  the  new  superintend- 
ent commenced  underhand  sloping  in  the  first  level  at  a  point  300  feet 
south  of  the  shaft,  working  20  feet  deep  and  running  40  feet  toward  the 
shaft.  Here  he  struck  a  deposit  of  very  rich  ore,  and,  after  having  be- 
come satisfied  of  its  large  extent,  raised  a  winze  from  the  second  level, 
starting  280  feet  south  of  the  shaft.    This  is  now  in  15  feet,  and  shows 
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a  atroug  vein  of  rich  ore,  assays  of  which  iudieate  a  value  of  several 
hundred  dollars  per  ton.  The  thii-d  level  also  looks  well,  and  in  the 
stopes  now  workwJ  here  the  crevice  is  from  10  to  12  feet  wide,  yielding 
a  large  amount  of  average  miliinjr  ore.  The  shaft  is  now  sinking  far- 
ther, and  the  saperintendeut  intends  to  start  two  more  levels  during  the 
winter.  If  tbe  newly-discovered  body  of  rich  ore  extends  so  far  down, 
the  Oro  Fiuo  will  yield  a  larger  amount  of 'bullion  nest  year  than  it  ever 
did  before. 

The  Golden  Chariot  and  Minnesota  Mines  have  been  consolidated  this 
summer,  and  now  form  one  claim  760  feet  long,  with  two  shafts,  1,050 
and  900  feet  deep,  respectively.  In  the  lower  workings  the  lode  is  irom 
2  to  4  feet  wide,  and  in  the  eighth,  ninth,  and  tenth  levels  a  large  body 
of  good  ore  is  exposed,  which  will  be  extracted  next  spring.  New  hoist- 
ing-works have  also  been  erected,  which  are  thus  described  in  the 
Avalanebe  of  January  1, 1876 : 

Tbe  new  works  a.t  the  Golden  Chariot  Uino  are  tbe  lunst  substantial  and  durable  ia 
the  Territory.  They  will  be  ready  for  operation  early  in  tbe  new  year.  Several  months' 
time  having  been  unavoidably  taken  up  in  the  couetructiou  of  these  works,  tbe  opera- 
tiene  in  the  mine  have  during  that  time  been  quite  limited,  but  uow  that  everytbicg 
is  in  splendid  trim  for  the  resumption  of  work,  we  expect  to  see  tbe  Golden  Chariot 
take  it«  place,  as  of  yore,  and  contribute  more  largely  than  ever  to  tbe  bul1ion-f)roduct 
of  tbe  camp.  Having  been  always  lecogmzed  as  a,  leading  mine,  embraciug  neb  aod 
exteueive  ore-bodies,  it  is  a  source  of  gratiSoatiou  to  all  interested  to  find  that  tbe 
enterprising  compaoy  controlling  this  mine  have  not  lost  faith  in  its  prodnctiveDess, 
and  hare  been  ready  and  willing  to  demonstrate  their  belief  in  tbe  existence  of  nnsur- 
paased  mineral  reaonrces  in  this  caotp.  They  have  expended  the  sum  of  SfJOjOOO  in 
carrying  out  and  completing  works  which  will  stand  as  a  monument  to  their  energy 
and  euterprise,  and  we  predict  that  the  time  is  not  far  distant  which  will  prove  to 
them  tbe  judiciousness  of  their  iu vestment,  and  leave  uo  room  for  doubt  as  to  the  wis- 
dom of  their  course  in  taking  steps  to  develop  tbe  mine  on  a  lai'ge  scale.  So  expense 
haa  been  spared  to  make  the  works  complete  in  all  tJieir  details,  and  to  combine  all  tbe 
modern  improvements  requisite  fur  the  expeditious  working  of  the  mine  and  tbe  taking 
out  and  shipment  of  the  rich  rock  that  la  known  to  exist  iu  abundance  here. 

Tbe  new  shaft-house  is  S6  feet  in  length,  50  feet  wide,  witJi  walls  21  feet  bigb.  It 
has  a  cupola  16  by  4S  feet  in  size,  with  walls  of  16  feet.  Tbe  gallows-frame  is  40  feet 
high.  Ail  the  timbers  and  materials  used  ace  of  the  best  and  most  durable  description, 
and  will  bear  the  test  of  a  most  critical  inspection.  In  proximity  to  tbe  shaft  is  a  large 
tank  with  two  compartments,  one  of  them  being  designed  as  a  receptacle  for  clean 
water  and  the  or>her  for  muddy  water.  There  Is  also  a  third  tank,  erected  oa  the  plat- 
form, into  which  the  water  is  pumpeii  for  use  in  tbe  boilers.  Tbe  sheaves  are  8  feet  in 
diameter.  On  tbe  south  side  of  the  shaft-bouse  is  a  building  TO  feet  long  by  18  feet 
wide,  with  12-foot  walls,  designed  for  a  carpenter  and  blacksmith  shop  and  coal  and 
wood  lionse. 

The  engine,  which  is  144  horse-power,  is  of  great  strength  and  very  Compact,  tbe  bed 
in  which.  It  is  located  being  blasted  from  the  solid  granite  and  anchored  t.o  the  s^ime  by 
14  H-inch  bolts  8  feet  long.  Ttio  cylinder  is  23  inches  in  diameter,  witli  42-inob  stroke. 
The  fly-wheel  weighs  8  tons,  and  is  16  feet  in  diameter.  The  crauk-shaft  ia  H  inches 
ill  diameter,  tbe  reel-sbaft  10  inches,  and  12  feet  long. 

Tbe  boisting-gear  consists  of  a  double  reversible  reel  8  feet  diameter  and  16  inches 
face.  The  bed  for  the  reel-gear  is  blasted  from  solid  granite  and  anchored  by  Ifi 
l^inoh  bolts  8  feet  long.  The  large  spur-wheel  is  10  feet  in  diameter,  with  a  12-moh 
face,  and  weighs  5  tons.  It  is  driven  by  a,  heavy  pinion  of  3  fe«t  diameter  and  12 
inches  face.  Mostof  the  heavy  machinery  was  manufactured  by  Prescott,  Scott  &Co., 
in  San  Francisco,  and  its  solidity  and  strength  are  ansurpassed  in  the  woiks  of  any 
mine  on  the  Pacific. 

Tbe  boiler  is  set  in  brick  and  cut  granite.  It  is  56  inchea  In  diameter  and  ih  teet 
long,  combiningS  large  tubular  boilers,  each  coutaiuing  42  4-inch  tubes.  The  height 
«f  tie  stack  is  60  feet  above  the  breeching.  The  pump  used  to  supply  the  boilers  is  of 
the  new  Wilcox  pattern,  and  is  arranged  to  throw  water  over  the  entire  building  in 
case  of  fire,  and  also  to  carry  water  from  the  lower  to  the  upper  tank,  where  it  isheat^d 
by  the  exhaust  steam  from  the  hoisting-engine  and  then  jorced  through  a  heater  into 
the  boilers  at  a  temperature  of  160°,  thereby  eftecting  a  great  saving  in  the  use  of 
fuel. 
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enable  the  engineer  to  aOjnat  them  irithont  leaving  the  engine.  Another  gieat  im* 
provemeut  hae  also  been  made  in  oonnection  vritb  the  furnaces,  which  conalBta  in  sup- 
plying a  draught  of  superheated  air  through  a  coil  of  4-inGh  tubing  placed  in  the  ash-bed, 
which  receives  the  cold  air  through  a  register  into  the  pipe,  and  discharges  it  at  a  very 
high  temperature  at  the  immediate  point  of  combustion. 

Concerning  the  operations  which  are  about  to  be  commenoed  in  the  mine,  the  indi' 
cations  Are  favorable  (or  a  splendid  development.  In  the  second  level  south,  from 
which  25  tons  of  ore  were  extracted  recently,  wtich  yielded  8125  to  the  ton,  there  is  a 
large  space,  which  has  not  yet  been  explored,  and  from  the  working  of  which  the 
most  promising  results  are  anticipated.  A  drift  was  run  in  there  several  months  ago, 
which  disclosed  a  line  body  of  ore,  but  in  consequence  of  the  removal  of  the  old  worlcH 
operations  in  this  section  of  the  mine  were  temporarily  abandoned.  A  winze  will  be 
sunk  on  this  ore-body  from  the  Minnesota  ground,  and  the  superintendent  espre^ea 
the  belief  that  from  the  ore  whi  eh  is  in  sight  not  less  than  $10,000  will  be  realized  per 
month.  The  ledge  is  about  2  feet  in  width  and  shows  up  very  favorably  in  rich  rock. 
■ ^  .,      ^ ■  ■      jBofa         '      *' 


developments  in  the  Golden  Chariot  point  t( 
ledge  in  this  vicinity,  the  work  of  opening  which  will  be  prosecuted  without  deiay. 
In  a  few  weeks  work  will  also  be  resumed  on  the  fourth  level,  and  at  points  between 
the  ninth  and  tenth  levels,  where  prolitable  operations  were  carried  on  while  a  former 
BQperintendent  bad  chaise  of  the  mine. 

In  the  preparations  which  have  been  made  looking  to  the  resumption  of  new  and 
active  operations,  a  great  deal  of  retimbering  bad  to  be  done  both  in  the  mine  and 
shaft.  Many  of  the  old  timbers  have  decayed  or  are  weakened  by  the  pressure  of  the 
earth,  and  have  consequently  been  replaced  by  new  materia!.  New  nillers  have  fils<i 
been  put  in  throughout  the  mine,  and  in  every  sectlop  of  it  there  lt»s  been  a  thorough 
overhauling  of  the  material,  and  everything  has  been  put  in  splendid  shape  and  con- 
dition. ^ 

Mr.  Baldwin,  the  new  superintendent,  has  worked  like  a  beaver  since  he  Resumed 
the  management  of  the  mine  a  few  weeks  ago.  He  found  matters  in  rather  a  chaotic 
state  on  his  arrival  here,  with  the  machinery  scattered  along  the  toad  between  here 
and  Winuemucca,  and  much  time  wss  unavoidably  consumed  iu  having  it  forwarded 
t(»  the  mine. 

The  South  Chariot  Mine  ia  at  present  employing  32  men,  and  looka 
better  than  ever  before.  Between  the  sixth  and  seventh  levels  stop- 
ing  is  going  on  at  a  point  450  feet  north  of  the  shaft,  where  the  vein 
is  from  1  to  2^  feet  wide,  well  defined,  and  producing  fine  milling-oie, 
with  every  indication  of  continuing  just  as  good  to  the  Minnesota  line, 
which  is  150  feet  further  north.  This  body  of  rich  ore  pitches  dowu 
through  the  seventh,  eighth,  and  ninth  levels,  at  an  angle  which  briugii 
it  within  115  feet  from  the  sliaft  on  the  tenth  level,  where  it  was  struck 
by  running  a  cross-cut  24  feet  long  frem  a  drift  which,  for  some  unknown 
reason,  was  run  by  a  former  superintendent  through  solid  granite, 
almost  parallel  to  the  ledge.  Jn  the  tenth  level  the  vein  is  larger  and 
richer  than  in  the  levels  above,  the  ore  showing  considerable  native 
gold  and  silver.  The  tenth  level  south  will  be  run  into  that  of  the  Ma- 
hogany, whereby  both  mines  will  secure  good  ventilation.  Drifting 
has  been  commenced  from  the  cross  cut  in  the  eleventh  level,  and  in 
the  crosscut  now  run  for  the  twelfth  level  the  same  2-foot  vein  as 
in  the  tenth  is  expected  to  be  found.  A  winze  sunk  f^om  the  ninth 
to  the  tenth  level  in  September  showed  the  rich  ore  all  through.  It 
will  be  seen  from  the  foregoing  that  north  of  the  shaft  in  the  South 
Chariot  a  rich  body  of  ore  exists,  having  the  shape  of  a  trapezoid,  the 
upper  and  lower  sides  of  which  are  150  and  535  feet  in  length  on  the 
sixth  and  tenth  levels,  respectively.  Allowing  the  vein  to  average  1  foot 
in  thickness,  and  reckoning  12  feet  of  solid  quartz  to  the  ton,  we  find 
that  this  body  of  ore  will  produce  10,552  tons ;  and  estimating  that  it 
will  pay  $40  a  ton,  (a  low  estimate,)  we  have  a  yield  of  $442,080  from 
ore  DOW  in  sight. 

The  Mahogany  owns  a  claim  of  900  feet,  which  is  opened  by  a  shaft 

1,000  feet  deep.    Down  to  the  seventh  level  the  ore  has  been  stoped  out. 

The  eighth,  ninth,  and  tenth  levels  have  been  driven  500  feet  from  the 

shait  in  good  ore,  and  winzes  sunk  between  the  two  latter,  showing 
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good  ore  all  through  and  efifecting  fine  ventilation.  In  the  bottom  of 
the  shaft  the  vein  is  4  feet  wide,  and  a  correspondent  of  the  Mining  and 
Scientific  Presa  estimates  the  ore  in.  sight  at  15,000  tons,  averaging  from 
$40  to  $70  per  ton.  Before  the  financial  crisis  the  Mahogany  employed 
over  100  men.  Then  the  company  became  heavily  involved  by  the  fail- 
ure of  the  Bank  of  Califoruia  and  the  disappearance  of  an  agent  with 
nboat  $75,000  of  its  funds.  An  assessment  was  levied ;  but  a  portion 
of  the  stockholders  refused  to  pay  it,  and  instituted  suit  against  the 
directors  on  account  of  alleged  fraudulent  transactions  in  buying,  for  a 
large  amount  of  money,  an  adjoining  piece  of  ground,  which  is  claimed  to 
be  almost  worthless.  When  the  company  owed  the  hands  three  months' 
wages  the  latter  became  exasperated,  forced  the  superintendent  to  shut 
down,  and,  for  a  short  time,  even  forbade  the  hoisting  of  water  from 
the  mine.     Up  to  the  close  of  the  year  no  settlement  had  been  made. 

The  Silver  Cord  employed  30  hands,  aud  had  its  shaft  sunk  down  to 
the  fourth  level.  New  hoisting-works  were  to  be  erected,  when  the  crisis 
came  and  stopped  all  operations,  which  have  not  yet  been  resumed. 

The  War  Eagle  worked  from  15  to  40  men  last  summer,  but  is  now 
shut  down. 

The  Ida  Ellmore  has  likewise  not  yet  resumed  work.  Daring  the 
summer  it  employed  35  men.  Winzes  have  been  sunk  from  the  eleventh 
to  the  twelfth,  and  from  the  latter  to  the  thirteenth  level,  for  ventilation. 
J^rifts  were  being  driven  ahead  on  the  twelfth  and  thirteenth  levels,  and 
abont  100  feet  more  will  have  to  be  run  before  the  ledge  can  be  touched. 
The  Poorman  had  to  suspend  work  a  while,  but  made  satisfactory 
arrangements  with  their  men,  and  resumed  work  with  a  dozen  hands. 
^here  is  a  good  body  of  ore  in  the  mine. 

In  the  Pauper  a  fine  body  of  very  rich  ore  was  struck  in  the  third 
level,  which  runs  400  feet  south  and  112  feet  north  of  the  shaft.  In  the 
fourth  level  the  same  body  was  struck  4  feet  wide.  Stoping  was  going 
on  between  the  second  and  third  levels,  the  richest  ore  being  sacked  for 
shipment  to  Winnemucca,  the  second  class  being  piled  up  on  the  dump, 
when  the  crisis  forced  this  mine  to  shut  down,  in  spite  of  the  excellent 
prospect  ahead.  Two  lots  of  ore,  making  together  4  tons,  were  shipped 
to  Winnemucca.  One  lot  yielded  $448.21  in  gold  and  $209.46  in  silver, 
the  other  $105.48  in  gold  and  $104.61  in  silver,  per  ton.  Work  has  not 
yet  been  resumed. 

In  the  Illinois  Central  the  shaft  has  attained  a  depth  of  445  feet,  the 
ground  being  opened  by  four  levels.  The  first  level  is  145  feet  below 
the  surface;  the  other  three  are  100  feet  each  deeper  than  the  preceding 
one.  Most  of  the  ore  above  the  first  level  was  stoped  out  by  Sands  & 
Co.  previous  to  the  incorporation  of  the  mine.  The  second  level  is  in 
150  feet  north  and  the  same  distance  south ;  the  third  level,  100  feet 
north  and  60  feet  south :  the  fourth  level,  30  feet  north  and  35  feet 
south  from  the  bottom  ot  the  shaft.  There  are  four  winzes,  viz :  one 
from  first  to  second  level,  150  feet  south  of  the  shaft,  there  being  yet  23 
feet  to  sink  to  mate  connection ;  one  from  the  second  to  the  third  level, 
60  feet  north  of  the  shaft ;  a.nother  from  the  second  to  the  third  level, 
CO  feet  south  of  Jihe  shaft;  and  the  last  from  the  third  to  the  fourth 
level,  50  feet  north  of  the  shaft,  12  feet  remaining  to  be  sunk  to  com- 
plete the  connection,  which  will  afford  excellent  ventilation  for  the 
mine.  Fifteen  men  were  engaged  in  underhand  stoping  from  the  top 
of  winze  No.  3,  in  the  third  level,  and  back  stoping  had  also  been  com- 
menced at  the  bottom  of  winze  No.  2,  in  the  same  level,  in  the  summer. 
The  rich  ore-body  extends  150  feet  in  each  direction  from  the  shaft,  and 
it  is  known  to  ezist  to  the  bottom  of  the  fourth  level,  a  distance  of 
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300  feet.  Allowing  a  cubic  foot  of  quartz  to  weigb  166  pounds, 
there  are  now  11,205  tons  of  ore  in  sight,  which,  it  is  estimated,  will 
mill  at  least  $75  per  ton,  or  a  total  of  $840,375.  How  much  deeper  the 
ore-body  extends  is,  of  conrse,  not  yet  known ;  but  the  fact  thai  the  lode 
has  increased  in  size  and  richness  as  depth  hfls  been  attained,  taken  ia 
connection  with  what  is  already  m  sight,  augurs  a  bright  fnture  for  the 
Illinois  Central.  The  character  of  the  ore  appears  to  change  the  deeper 
it  is  worked.  In  tlie  fourth  level  it  is  dark-colored  with  copper  stains, 
and  very  much  like  the  rich  ore  formerly  taken  from  the  Golden  Chariot 
and  Ida  Ellmore.  There  is  no  trouble  on  account  of  water,  the  mine 
being  dry  throughout.  Even  from  the  bottom  of  the  fourth  level  it  is 
not  necessary  to  hoist  more  than  two  biicketfuls  of  water  a  day.  A 
little  more  water,  indeed,  would  be  not  unwelcome,  since  the  water  for 
the  hoisting-engine  has  to  be  brought  through  a  flume  1,600  feet  long, 
from  the  War  Eagle  Mine. 

In  August  the  erection  of  new  hoisting-works  was  completed,  and  in 
all  quarters  it  was  confidently  expected  that  the  mine  would  produce  a 
large  amount  of  bullion,  the  superintendent  claiming  to  be  able  to  pro- 
duce 30  tons  of  ore  per  day;  but  the  crisis  came,  and  this  company  also 
succumbed,  and  nothing  is  going  on  now. 

The  Belle  Peck  has  been  steadily  worked  with  good  success,  and  a 
body  of  remarkably  rich  ore  has  been  struck  in  the  second  level,  the 
best  of  which,  showing  a  large  amount  of  native  gold,  is  estimated  as 
high  as  $500  per  ton.  The  shaft  is  down  150  feet,  and  the  second-level 
drift  extends  40  feet  north  and  35  feet  south  of  the  shaft.  In  both  ends 
the  ore  is  apparently  equally  rich,  though  gold  predominates  more  in 
the  north  end  and  silver  at  the  south.  So  far  only  a  few  hands  have 
been  kept  at  work,  but  the  owners  will  now  push  developments  ahead 
as  fast  as  possible,  and  increase  their  force  in  proportion. 

Several  new  claims  have  been  worked  on  a  limited  scale,  among  them 
the  Potosi,  Lorraine,  Glenbrook,  Chipmunk,  Crown  Point,  and  others. 

The  bullion-product  of  the  mines  for  1875  was  about  $225,000,  against 
$620,000  for  1874. 

South  Mountain  district.  —  South  Mountain  ia  at  present  a  "  dead 
camp."  The  financial  crisis  which  so  seriously  crippled  mining  opera- 
tions in  Silver  City,  proved  altogether  too  much  for  the  South  Mount- 
ain Consolidated  Mining  and  Smelting  Company,  and  with  the  com- 
pany the  whole  camp  went  down,  because  its  prosperity  solely  depended 
upon  that  enterprise.  The  causes  for  such  an  utter  failure  are  several. 
From  my  South  Mountain  correspondence  I  condense  the  following  i 

The  company  made  lar^e  espeDditnres,  probabl;  larger  than  the  exigeQcies  of  tli« 
times  warranted.  The  mines,  though  first  class,  were  nndeveloped ;  much  dead-work 
had  to  be  dona,  and  they  could  not  be  expected  to  be  at  once  self-sopporting,  with 
Buch  a  heavy  outlay  for  necessary  improvementa.  The  levying  of  an  assessment  (the 
first  one)  became  necessary,  vrliich  was  a  serioua  diBuppointment  to  stockholders,  since 
};lowiDg  acoounte  of  the  excellent  prospects  ahead  fa  id  been  sent  to  tbem,  which  made 
them  look  rather  for  dividends  than  assessments  To  mike  matters  worse,  the  Bank 
of  California  tailed  just  before  the  assessment  became  lelinquent.  This  produced  a 
panic-like  consternation,  and  lack  of  confidence  id  mining  circles  all  over  the  coast, 
and  made  money  very  tight.  The  action  of  the  miners  on  War  Eagle  Mountain  in 
shutting  down  the  mines,  when  the  companies  for  severil  months  failed  to  pay  otf  their 
hands,  was  imitated  here;  but  while  the  miners  of  faouth  Monntom  cherished  the  hope 
of  forcing  the  company  to  fulfill  its  obligations  to  them,  they  only  succeeded  in  soaring 
the  stockholders  still  more,  and  demoralizing  them  in  snob  a  manner  that>  they  refused 
to  pay  the  assessment,  which  made  the  entire  suspension  of  work  unavoidable. 

These  were  undoubtedly  some  of  the  main  causes  of  the  general  col- 
lapse, but  further  on  the  correspondent  exonerates  the  management 
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from  all  blame.  Other  parties,  however,  have  adopted  a  different  con- 
clnsioD,  which  is  largely  shared  by  the  public  in  San  Francisco.  Large 
amounts  of  money  have  been  made  by  speculating  in  this  stock,  thongh 
the  stockholders  got  nothing. 

South  Mountain  was  run  up  as  high  as  $13  in  the  spring,  when  no 
results  at  all  had  yet  been  obtained,  only  to  tumble  down  to  nothing  by, 
the  time  the  continuity  and  richness  of  the  mines  had  been  proved.  A 
management  which  causes  or  permits  such  artificial  fluctuations  in  the 
figures  which  are  supposed  to  be  the  index  of  success,  cannot  expect  to 
enjoy  much  confidence  in  times  of  real  or  reported  peril.  The  operations 
at  the  works  were  curiously  ineffective.  Most  of  the  ores  of  South  Mount- 
ain district  are  of  an  exceedingly  favorable  character  for  smelting, 
and  besides  this,  they  are  usually  rich,  producing  argentiferous  lead 
containing  from  $400  to  $550  per  ton  in  silver  and  lead,  as  tested  by  Mr. 
Wolters.  There  is  an  abundance  of  the  finest  hematite  for  fluxing;  the 
lodes  of  the  company  have  always  furnished  a  steady  supply  of  ore, 
which  varied  very  little  in  its  composition,  thus  offering  the  great  desid- 
eratum insmelting operations,  namely,  uniformly-comiiosed charges;  the 
furnaces  in  use  ^re  substantially  built  and  well  adapted  to  the  treat- 
ment of  the  prevailing  kind  of  ore.  If,  therefore,  with  all  these  facili- 
ties it  proved  impossible  to  keep  a  furnace  running  longer  than  a  week, 
when  it  ought  to  make  campaigns  of  at  least  six  or  seven  mouths,  there 
must  have  been  something  wrong  in  the  management.  The  permanent 
excuse,  that  the  water-jackets  burst,  cannot  be  accepted,  water-jackets 
correctly  constructed  and  treated  having  no  occasion  to  burst.  Besides, 
if  it  was  impossible  for  the  men  in  charge  to  work  them  successfully,  any 
ordinary  manager  ought  to  have  been  able  to  run  his  furnaces  without 
them. 

The  reason  that  the  whole  camp  instantly  collapsed  when  the  Consol- 
idated Company  stopped  operations  is  found  in  the  fact  that  the  latter 
possessed  the  only  reductiou-works  in  the  place,  and  owned  at  the  same 
time  a  number  of  very  productive  lodes,  abundantly  able  to  supply 
their  works  to  the  full  extent  of  their  capacity.  The  company  cannot 
now  afford  to  do  custom-work  or  purchase  ore ;  and  hence  the  outside 
mine-owners,  being  nearly  all  men  of  small  means,  are  prevented  from 
working  their  mines  until  they  are  given  a  market  for  the  product.  It 
is  said,  moreover,  that  capitalists  have  been  deterred  from  investing  ju 
the  mines  by  the  beUef  that  the  company  owns  all  the  good  lodes  in 
the  camp.  The  fact  is,  however,  that,  although  the  Cousolidated  Com- 
pany owns  some  of  the  best  lodes  of  the  camp,  there  are  many  others 
at  least  equally  good  and  able  to  produce  the  same  quantity  and  quality 
of  ore  as  any  one  mine  belonging  to  the  company  can  furnish. 

Of  the  800  inhabitants  claimed  by  the  camp  in  the  days  of  its  greatest 
prosperity  a  mere  handful  is  all  that  is  left,  but  the  present  state  of 
affairs  cannot  possibly  last  long.  The  mines  of  the  district  possess  as 
much  real  merit  and  value  as  those  of  any  other  silver-lead  camp  on 
the  coast ;  the  greater  part  of  the  ores  raised  fulfills  every  condition  for 
successful  and  easy  treatment  by  smelting ;  they  are  further  unusually 
rich,  averaging  probably  not  less  than  from  $60  to  $75  per  ton ;  and 
all  that  is  neerled  to  make  South  Mountain  prosperous  and  productive 
is  the  establishment  of  works  honestly  and  skillfully  conducted,  where 
the  product  of  all  the  mines  may  find  a  ready  sale  at  any  time  at  fair 
prices. 

The.  town  of  South  Mountain  is  located  about  26  miles  south  of  Sil- 
Ter  City,  at  the  head  of  South  Mountain  Creek,  and  though  only  a  little 
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over  ooe  year  old  at  the  time  of  Mr.  Wolters's  visit,  presented  a  respect- 
able appearance.  It  is  picturesqaely  situated,  bat  beiog  jammed  ia 
between  high  and  steep  mountains  on  three  sides  in  a  sniall  valley  not 
exceeding  300  feet  in  width,  can  command  little  room  for  growth  with- 
out laying  out  streets  on  the  aide  of  the  rather  steep  hills.  The  creek 
furnishes  deliciously  clear  and  cool  water,  sufBcient  for  household  and 
milling  purposes,  but  not  for  motive-power.  Timber  is  scarce  in  the 
immediate  vicinity ;  but  on  the  other  side  of  the  mountain,  five  to  six 
miles  northeast  of  the  town,  there  is  a  large  amount  of  fir,  which  makes 
tolerably  good  lumber. 

Mr.  Con.  Shea  has  erected  a  saw-mill  there.  All  the  charcoal 
needed  for  the  furnaces  has  to  be  packed  a  distance  of  ten  miles  at  a 
cost  of  ten  cents  per  bnshel,  from  the  nearest  place,  where  juniper  is 
found  in  almost  unlimited  quantity.  The  cost  of  living  is  not  very 
high  considering  the  recent  origin  of  the  camp  and  the  absence  of 
ranches  in  the  vicinity ;  board  is  $9  per  week ;  rough  lumber  $50  and 
clear  lumber  $100  per  thousand;  wages  for  miners  are  $i  per  day. 
Large  quantities  of  lumber  are  hauled  from  Boise  City,  a  distance  of 
nearly  90  miles,  since  the  only  saw-mill  near  the  camp  is  unable  to  meet 
the  demand. 

The  lodes  are  grouped  around  the  upper  end  of  town.  Most  of  them 
have  been  described  in  a  former  report  by  Mr,  Eilers,  but,  for  the  sake 
of  completeness,  I  will  recapitulate  briefly  on  this  occasion. 

The  Golconda  is  located  on  the  north  aide  of  the  town.  Twenty-three 
feet  north  of  the  poin  t  of  intersection  of  the  lode  by  the  cross-cut  tunnel 
a  shaft  has  been  sunk  to  the  depth  of  125  feet.  The  lode  is  here  8  feet 
wide  and  carries  from  2  to  6  feet  of  ore,  a  good  deal  of  which  by  proper 
assorting  will  make  tolerably  good  smelting-ore,  while  the  balance  con- 
sists mainly  of  pyrites  and  zinc-blende.  The  average  ore  contains  from 
$30  to  $35  silver  per  ton  and  15  to  20  per  cent,  of  lead.  This  lode  when 
properly  opened  can  furnish  a  very  large  amount  of  ore,  but,  like  that 
of  other  lodes  close  by,  it  is  of  inferior  quality  for  smelting. 

A  short  distance  aliove  is  the  Original  lode.  It  is  very  large,  bnt 
80  far  carries  ore  in  small  seams  only,  and  of  very  low  grade. 

Further  up  the  hill  are  the  Galaxy,  Jessie,  Mono,  and  Disappoint- 
ment, all  opened  by  shafts  from  40  to  100  feet  deep,  and  having  each 
from  20  to  100  tons  of  excellent  smelting-ore  on  the  dumps,  mostly 
very  rich-looking  carbonates. 

Below  the  Golconda  is  the  property  of  the  Hastings  Brothers.  They 
have  run  a  eross-cnt  tunnel  200  feet  long,  which  passes  through  three 
lodes.  The  first  one,  called  the  Black  tiiant,  is  a  very  large  lode,  being 
60  feet  wide,  with  streaks  of  ore  distributed  through  the  whole  width 
of  the  crevice.  The  lode,  where  struck,  is  considerably  broken  op,  the 
ore  resembling  that  of  the  Golconda,  The  other  two  lodes  are  3  feet 
wide  each,  but  not  developed.  Another  tunnel  is  now  being  run  which 
will  strike  the  lodes  50  feet  deeper,  where  they  will  probably  be  more 
solid. 

The  Crown  Point,  on  the  hill  opposite  the  Golconda,  carries  a  good 
body  of  ore,  similar  to  thait  of  the  latter,  but  somewhat  richer  in  silver 
aiid  lead.    Very  little  work  has  been  done  on  it. 

On  the  mountain  southwest  of  the  town  are  a  large  number  of  fine 
lodes,  all  occurring  in  limestone  and  mica-slate,  while  the  opposite  ridge 
nearly  down  to  the  Original  is  formed  of  granite. 

High  up  on  the  first-named  ridge  is  the  Independent.  It  has  a  shaft 
CO  feet  deep,  only  the  upper  25  feet  being  on  the  vein,  which  here  slides 
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to  one  side,  while  the  shaft  eontiiiaea  straight  down.  There  is  some 
Tery  fine  gray  carbonate  of  lead,  2  to  3  feet  wide,  in  the  lode,  and  a  large 
amount  of  ore  on  the  dump.  At  the  time  of  Mr.  Wolters's  visit  it  waa 
intended  to  recommence  work  on  this  vein,  but  owing  to  the  general 
crash  the  plau  was  not  carried  out. 

Next  below  comes  the  Bay  State,  one  of  the  best  lodes  of  the  camp. 
Like  nearly  all  the  others,  it  runs  nearly  northeast  and  southwest  aud 
dips  78°.  The  shaft  Is  148  feet  deep.  At  a  depth  of  90  feet  a  level  has 
been  run  northeast  30  feet,  and  from  the  bottom  another  level  extends 
378  feet  southwest,  the  heading  being  159  feet  below  the  surface.  The 
company  intended  to  sink  another  shaft  several  hundred  feet  southwest 
next  spring,  and  to  keep  the  old  one  for  an  air-shaft.  New  hoisting- 
works,  driven  by  a  12-hor8e-power  engine,  were  being  erected  while  Mr. 
Wolters  was  in  the  camp. 

About  100  feet  lower  down  the  canon,  and  running  parallel  to  the  Bay 
State,  is  the  Treka  lode,  formerly  known  as  the  Numkeg.  It  runs 
northeast  and  southwest  and  dips  46°  southeast.  A  drift  has  been  rnn 
in  on  the  lode  at  the  discovery.  It  was  last  summer  about  250  feet  long. 
A  winze  was  being  raised  60  feet  from  the  heading  and  stoping  was  done 
both  ways  on  a  body  of  ore  varying  from  10  to  30  inches  in  thickness, 
the  crevice  being  from  4  to  6  feet  wide.  The  ore  is  principally  galena, 
but  contains  also  a  considerable  amount  of  lead -carbonate  and  hydrated 
oxide  of  iron.  From  the  90-foot  northeast  level  in  the  Bay  State  a  cross- 
cut S3  feet  long  has  been  run,  tapping  the  Treka  about  180  feet  below 
the  mouth  of  the  upper  level,  and  thence  following  the  vein  southwest 
for  a  distance  of  360  feet.  In  this  level  the  crevice  is  12  to  15  feet  wide, 
■with  IJ  to  6  feet  of  ore.  The  latter  is  raised  from  this  level  through 
the  Bay  State  shaft.  The  lode  caJi  produce  about  30  tons  of  ore  a  day, 
sufficient  to  keep  one  of  the  company's  furnaces  supplied.  There  were 
80  men  employed  here  before  the  stoppage. 

Further  down  are  the  General  Grant  and  Eobie  lodes,  both  contain 
ing  strong  bodies  of  good,  and  some  very  rich,  ore.  Very  little  work 
has  been  done  on  them.  Mr.  Don  Vincent  is  running  a  tunnel,  which 
will  be  completed  during  the  winter,  and  will  strike  the  lode  100  feet 
from  the  surface. 

At  the  close  of  the  year  the  only  work  going  on  was  done  on  the 
Hastings  property,  the  Polar  Star,  and  the  Eobie. 

A  considerable  excitement  was  created  during  the  spring  by  the  dis- 
covery of  some  very  promising  mines  near  Wagontown,  about  6  miles 
south  of  Silver  City.  The  lodes  are  generally  very  strong,  averaging 
ftom  4  to  7  feet  in  width,  with  ore-zones  from  1  to  3  feet  thick,  well-de- 
fined walls,  and  the  general  appearance  of  flrst-class  veins.  The  ore  is 
fiinty  quartz,  with  ruby  silver  and  silver-glance  and  some  gold.  Silver 
largely  predominates.  The  richest  ore,  worth  probably  several  thousand 
dollars  per  ton,  has  been  produced  by  the  Henrietta  Mine.  Several  lots 
of  it  were  shipped  to  Wiunemucea,'  but  I  have  not  learned  the  result. 
From  the  Saint  Clair,  one  of  the  largest  a.nd  best-defined  veins,  several 
lota  of  ore  were  sent  to  Silver  City,  yielding  from  $70  to  $80  per  ton. 

The  Maggie  has  been  lately  incorporated,  and  bears  as  high  a  reputa- 
tion as  any  mine  in  the  district.  Next  year  will  certainly  witness  great 
activity  here,  since  the  "prospects"  are  extraordinarily  good ;  this  fall 
no  lode  was  explored  beyond  100  feet  in  depth.  If  Silver  City  does  not 
do  better  next  year  than  the  past  one,  and  Wagontown  should  become 
possessed  of  good  reduction-wtffks,  the  former  may  have  trouble  to 
maintain  its  leading  position  as  a  bullion-producing  camp  in  this  county. 
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LEMHI  COtnSTY. 

It  is  reported  that  some  good  lodes  have  beeu  found  iu  this  as  yet 
rather  inaccessible  county,  but  I  have  not  obtained  any  reliable  data  in 
regard  to  them. 

In  conclusion,  I  wish  to  acknowledge  the  valuable  assistance  rendered 
to  Mr.  Welters  by  Mr,  W.  B.  Morris,  agent  of  Wells,  Fargo  &Oo.,  and  Mr. 
E.  Henschkel,  of  Boise  Oity ;  Messrs,  McNally,  ITewton,  Hopkins,  Pfeiffer, 
Anderson,  and  others  in  fiocky  Bar ;  AUgewahr,  Lantis,  and  Tillmar,  of 
Atlanta;  CoughanonrandMootry,  of  Quartzburgh;  Leland,  of  Warren's, 
and  Jrwin,  Weasels,  and  Cook,  of  South  Mountain. 
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OEEGOiT. 


From  the  -western  part  of  the  State,  I  have  nothiug  to  report  in  the 
Tvay  of  important  developments.  The  coast-diggings  in  Northern  Cali- 
fornia and  Oregon  continue  to  he  the  objects  of  fltfal  enterprise,  but  I 
have  heard  of  no  nndertaltings  in  that  qnarter  which  reciaire  further 
mention  than  has  already  been  given  to  the  subject. 

In  Eastern  Oregon  the  winter  of  1874-'75  was  nnusually  severe  Only 
the  Indians  and  the  former  trappers  of  the  Hudson's  Bay  Company 
could  recall  instances  of  equally  inclement  seasons.  The  mercn'y  stood 
between  zero  Fahrenheit  and  26°  below  for  a  period  of  two  months. 
Such  temperatures  are  not  favorable  to  heavy  snows,  or  ptrhapa  it 
would  be  more  rational  to  say  that  heavy  snows  would  have  moderated 
the  weather.  Yet  the  aggregate  supply  of  water,  if  I  may  judgefrom  the 
general  reports  from  the  diggings,  does  not  appear  to  have  beenjeriously 
deficient.  My  valued  correspondent,  Mr.  E.  "W.  Eeynolds,  of  Baker 
City,  informs  me  that  the  product  of  gold-dust  came  folly  ip  to  the 
,  yield  of  1874,  while  the  Sparta  and  Gem  City  diggings,  in  Unioi  County, 
tributary  to  the  Eagle  Canal  Company's  ditch,  were  more  produftive  than 
in  the  preceding  year. 

Powder  Ewer  Valley. — The  gnlches  along  the  western  sloje  of  this 
vnlley  have  paid  about  as  well  as  usual.  Messrs.  Andrew  Smth  &  Co., 
in  Washington  Gulehj  Daniel  Carn,  in  Buan  Gulch,  and  feCord  & 
Co.,  in  the  same  locality;  Nelson  &  Co.,  on  Salmon  Creek :  Crow  & 
Balger,  Dare,  Kelly,  and  others,  back  of  Pocahontas;  and  In^raham  & 
Co.,  farther  down  the  valley  and  on  Wolf  Creek,  are  reportid  as  op- 
erating with  average  good  results.  In  Euan  Gulch,  McCoid  &  Co. 
struck  during  the  summer  a  small  vein  of  very  rich  gold-oie,  which 
they  propose  to  develop  this  year. 

Conner  Cre^. — On  this  creek,  an  Oregon  tributary  of  the  Snike,  is 
located  the  old  Conner  Creek  gold-bearing  lode,  now  owned  by  Messrs. 
White,  Myriek,  and  others.  These  parties  are  employing  15  sta:ni)s,  l6 
being  driven  by  steam  and  5  by  water.  They  are  reported  as  "ioing 
welt."  The  extension  of  the  Conner  Creek  claim,  operated  by  Mfessrs. 
Sleeper  &  Co.  with  the  aid,  it  Is  said,  of  eastern  capital,. em ploj^,  ap- 
parently with  profit,  a  5-stamp  water-mill,  to  ■which  it  is  intended  ti  add 
5  stamps  this  season. 

There  are  also  placer-mines  in  this  neighborhood.  Mr.  O.  Hinekle-  has 
two  ditches,  aggregating  IJ  miles  in  length,  which  take  water  fiom 
Conner  Creek  and  command  the  Snake  River  bars.  They  carry  frtm 
50  to  100  inches  the  year  round.  The  ground  covered  by  this  supplyis 
worked  with  Chinese  and  white  labor  by  the  proprietor  of  the  ditei, 
who  is  able  to  make  advantageous  use  of  all  the  water,  and  consequentl; 
has  none  to. sell. 

In  Fifx  Greek,  1  mile  above  Conner  Creek,  Messrs.  Speake  &  Packei 
have  a  ditch,  carrying  from  50  to  200  inches  of  water,  all  of  which  is 
utilized  by  the  proprietors. 

At  Soda  Creek,  6  miles  below  Conner  Creek,  a  ditch  IJ  miles  long, 
carrying  from  30  to  100  inches  of  water,  is  owned  by  Messrs.  Eoss,  Pitts 
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&  Co.,  who  own  also  and  work  to  the  extent  of  the  water-supply  the 
ground  commanded  by  the  ditch.  Across  the  Snake  Eiver  there  are 
spots  which  would  pay  well  for  working,  if  similar  water-facilities  were 
provided.  The  bars  are  from  3  to  30  feet  deep,  and  run  back  to  the 
hills. 

In  8Mrt-Tail  Gulch,  on  the  way  from  Burnt  Kiver  to  Eye  Valley,  the 
Lum  Davis  lode  is  said  to  promise  well,  "  prospecting  "  from  $10  to  $40 
per  ton  in  gold. 

Bye  ValUy  district  has  been  retarded  in  its  development  by  unfortu- 
nate dissensions  and  litigations,  by  reason  of  which  the  fine  mill  of 
Green,  McDonald  &  Co.,  which  was  formerly  run,  it  is  said,  with  profit, 
lias  been  standing  idle.  It  is  expected  that  a  settlement  of  difficulties 
will  be  reached  and  a  renewal  of  industry  facilitated  during  the  present 
season. 

Granite  Mountain  district  is  making  but  slow  progress,  though  the 
lirospectors  and  mine-owners  do  not  abate  their  high  opinion  of  its 
numerous  gold  and  silver  bearing  lodes. 

Humboldt  Basin,  ClarVs  Creek,  and  the  little  camps  along  Burnt  Eiver 
are  doing  about  as  they  did  last  year. 

Auburn  still  holds  out,  with  a  moderate  production.  The  Marysvillo 
Company,  a  California  corporation,  owning  the  Blue  Cofion  fiume,  will 
probably  increase,  with  its  ditch  now  in  progress,  both  the  extent  and 
the  duration  of  profitable  mining  in  this  well-known  camp. 

New  discoveries  of  rich  gold  and  silver  lodes  are  reported  from  Fort 
Sumter  and  Granite  Creek. 

Kear  Baker  City,  the  Virtue  Mine  (referred  to  in  former  reports)  is 
still  the  principal  enterprise.  Mr.  Hyde,  the  efQcient  superintendent, 
reports  the  extraction  of  4,500  tons  of  ore  during  the  year,  worth  a<bout 
8108,000,  or  an  average  of  $24  per  ton.  This  estimate  of  values  is  con- 
sidered too  low  by  some  competent  outside  obseivers.  The  ore  came 
from  all  parts  of  the  mine,  which  is  now  500  teet  deep.  A  new  shaft  is 
being  sunk  with  Burleigh  drills  above  the  old  Euekle  main  tnnnel.  It 
is  intended  to  carry  this  shaft  to  the  lowest  workings,  and  hoist  all  ore 
through  it.  It  will  be  done  by  June,  1876.  There  are  50  men  employed 
at  the  mine.  Wages,  $4  per  day.  Under  Mr.  Hide's  management,  the 
property  is  said  to  be  earning  profits. 

The  James  Gordon  Company,  working  the  mine  of  that  name,  4J  miles 
east  of  Baker  City,  took  out  last  year  71  tons  of  quartz,  which,  being 
treated  in  a  custom-mill,  yielded  nearly  $1,900  after  paying  expenses. 
The  bullion  is  very  fine,  being  worth  $18.50  per  ounce.  The  company 
is  preparing  to  work  on  a  larger  scale, 

The  Ironstone  Mine  has  a  tunnel  80  feet  deep.  The  deepest  point 
attained  is  75  feet  below  the  surface.  The  vein  is  gold;bearing  j  width, 
3  feet;  country -rock,  granite;  prospects  encouraging. 

Baker  City  has  been  damaged  in  business  prosperity  by  the  failure  of 
Mr.  Virtue,  a  leading  banker.  But  the  town  is  growing,  and  will  doubt- 
less maintain  and  increase  its  importance  as  the  business  center  of 
Eastern  Oregon. 

Shasta  mining-digtri^,  (El  Dorado,  Malheur,  and  Amelia.) — Packwood 
&  Carter  have  completed  about  33  miles  of  new  ditch  since  May,  1874. 
Their  main  ditch  is  now  about  135  miles  long,  7  feet  wide  at  top,  5  feet 
at  bottom,  and  2  feet  deep.  The  net  profits  of  the  season  are  said  to  have 
been  over  $14,000.  From  the  condition  of  the  ditch  at  this  time,  water- 
sales  are  expected  to  reach  $50,000  to  $60,000  this  year,  and  expenses  to 
be  abont  $10,000.  About  200  men,  both  Chinamen  and  .white  men, 
worked  last  year  under  the  Packwood  So  Carter  ditch.  The  water- 
supply  was  from  1,000  to  1,500  inches  for  ten  hours,  at  20  cents  per 
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inch  ;  wages  earned  by  Chinamen,  $2  to  $2.50  per  day ;  by  white  labor, 
$3.50  to  $4  per  day.  The  gold-yield  was  not  less  than  $150,000.  The 
mining-season  did  not  begin  till  about  July,  owing  to  the  vast  amoiint 
of  work  required  to  put  the  ditch  in  good  working  order;  which  bad 
never  been  done  heretofore.  The  ditch  is  now  an  assured  success,  and 
promises  to  be  a  dividend-paying  institution  for  years  to  come.  It  is 
probably  the  greatest  private  enterprise  ever  begun  and  carried  to  a 
successful  termination  in  Oregon.  It  has  been  twelve  years  in  progress. 
The  area  of  the  mining-campa  commanded  by  this  ditch  is  larger  in 
extent  of  territory  than  what  is  called  "  the  Black  Hills  Country " 
in  Wyoming.  It  is  asserted  that  not  a  failure  baa  occarred  in  placer- 
mining  in  the  ground  supplied  with  water  by  this  ditch.  The  price 
paid  for  water  in  hydraulic  "  heads,"  namely,  20  cents  per  inch  for 
10  hours,  measured  by  a  2-ineU  opening  and  4-incb  pressure-board, 
is  certainly  profitable  enough  to  the  ditch-owners;  and  the  fact  that 
it  can  be  paid  speaks  niuch  for  the  productiveness  of  the  placers. 

Sog  'em  district. — The  Summit  Gold-Quartz  Mine,  owned  by  Paekwood 
&  Stewart,  remained  idle,  on  account  of  "  hard  times,"  from  June  to  fall. 
Since  that  time  Morgan  Keltner  has  been  running  the  mine  and  mill 
at  times.  The  latter  is  a  lO-stamp  steam-mill,  and  when  running  at  full 
capacity  crushes  from  10  to  14  tons  every  24  hours.  Some  400  tons 
of  quartz  crushed  during  the  season  yielded  about  $12  per  ton.  It 
is  Mr.  Packwood's  intention  to  move  the  mill  to  Eagle  Creek,  distant 
from  the  mine  about  IJ  miles,  and  run  it  by  water-power.  The  mine 
is  now  about  350  feet  deep.  The  vein  varies  from  a  few  inches  to  i 
feet  in  thickness.  All  the  quartz  is  worked  without  assorting,  and 
will  average  from  $10  to  $12  per  ton  without  saving  anything  from  the 
iron-pyrites,  which  is  said  to  be  rich.  The  rock  is  easily  tatten  out,  no 
powder  having  been  used  ao  far  on  the  lower  150  feet.  With  water- 
power  at  the  mill  and  hoisting-works  at  the  mine,  it  is  believed  that 
$6  rock  will  pay  expenses.  The  upper  stopes  have  been  worked  for  a 
length  of  about  600  feet  on  the  vein,  and  to  a  depth  of  from  50  to  100 
feet.  In  this  part  of  the  mine  the  vein  varied  very  much  in  size,  aver- 
aging about  16  inches  of  decomposed  quartz,  and  yielding  ashighas$60 
per  ton.  The  average  of  nearly  3,000  tons  was  between  $20  and  $25  per 
ton.  The  present  sinking  on  the  mine  has  been  going  on  for  nearly 
two  years  on  what  appears  to  be  the  central  shoot  or  "  chimney-"  Prom 
this  body,  below  the  upper  works,  about  1,000  tons  have  been  worked, 
yielding  about  $12  per  ton,  the  average  size  of  the  vein  being  between 
24  and  SO  inches.  There  is  now  a  large  amount  of  quartz  in  sight  in 
this  body,  which,  so  far  as  developed,  in  length  seems  to  extend  about 
200  to  225  feet  along  the  lode.  Prom  this  the  north  shoot  seems  to  be 
divided  by  a  vertical  pinch,  in  which  the  walls  close  together,  leaving 
only  a  small  aeam.  This  north  shoot  has  been  opened  to  a  depth  of 
200  feet.  The  south  ahoot  and  the  mine  farther  south  have  been  pros- 
pected and  traced  for  about  1,000  feet  in  length,  but  no  quartz  was  ob- 
tained  which  yielded  in  the  mill  more  than  $10  to  $12  per  ton.  At  the 
depth  of  present  workings,  this  vein  carries  a  black-clay  "  gouge"  on 
the  foot  or  the  hanging  wall,  sometimes  nearly  one  foot  in  thickness. 
Large  quantities  of  bright  iron-pyrites  are  found  in  this  clay.  The 
walls  in  the  lower  workings  are  from  3  to  10  feet  apart,  and  appear 
smooth  and  polished  where  the  "  gouge  "  is  broken  off.  Mr.  Paekwood 
has  been  four  years  developing  this  mine,  and  deserves  great  credit  for 
the  energy  with  which  he  has  persevered  both  in  this  enterprise  and  in 
the  still  more  important  and  generally  beneficial  work  of  the  construc- 
tion of  the  El  Dorado  ditch.  He  intends  to  have,  as  soon  as  practicable, 
a  20-stamp  mill,  with  imns  for  the  treatment  of  the  pyrites. 
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CHAPTER  V. 


MOHTAI^A. 

Mr.  WilliainF.Wlieeler,  of  Helena,  has  collected  the  materials  for  this 
chapter,  with  the  assistance  of  a  number  of  gentlemen  residlDg  in  the 
Territory,  From  his  reports  on  the  several  districts,  it  is  evident  that 
quartz-milling  is  ou  the  increase  all  over  the  Territory,  while  the  yield 
of  placer-miues  is  slowly  diminishing  each  year.  More  retort  gold  from 
arrastras  and  small  stamp-mills  has  been  sold  in  1875  than  ever  before^ 
and  less  dust  from  placer-mines. 

The  number  of  tons  of  silver-ore  worked  and  shipped  in  1875  is  very 
nearly  double  the  qaantity  worked  and  shipped  in  1874.  By  the  Mis- 
souri Eiver  about  2,000  tons  were  shipped,  and  by  the  Union  and  Cen- 
tral Pacific  Railroads  about  1,000  tons;  the  average  value  was  $250  per 
ton,  or  total  $750,000.    Eefined  silver  bars  by  express,  value  $88,000. 

Of  copper-ore,  150  tons  were  shipped,  the  average  value  of  which  was 
$150  per  tou,  or  $22,500  ia  all.  The  copper  interest  is  growing;  and 
■while  the  shipments  in  1875  were  experimental,  the  result  has  been  so 
far  satisfactory  that  they  will  be  continued ;  but  the  ores  will  be  more 
closely  assorted  hereafter,  and  only  those  of  a  higher  grade  will  be 
shipped.  The  almost  nuiform  experience  of  working  our  copper-veins 
has  been  to  demonstrate  that  the  veins  improve  in  width  and  richness 
the  deeper  the  shafts  are  sunk.  At  a  depth  of  from  80  to  100  feet,  sev- 
eral of  them  now  show  ore  that  will  average  50  per  cent,  copper,  though 
near  the  surface  the  same  openings  yielded  ore  carrying  but  25  to  33 
per  cent.  The  lodes  of  copper  are  abundant  and  the  veins  from  i  to  100 
teet  in  width.  Several  smelters  are  in  course  of  construction  to  reduce 
these  ores  to  ingots  at  home. 

Two  mills  for  working  silver-ores  have  been  constructed  at  Phillips- 
burgh,  or  so  improved  as  to  make  them  new.  The  mill  of  the  North- 
westCompany,atPMllipsburgh,runuioglOstampsand  using  Bruckner 
cylinders  for  roasting,  has  uniformly  produced  from  Speckled  Trout 
ores  about  $9,000  per  week.  The  mill  of  the  Saint  Louis  Company, 
working  Hope  and  other  ores,  running  10  stamps  and  using  reverbera- 
tory  furnaces,  produced  from  $6,000  to  $7,000  per  week,  These  results 
are  very  uniform,  and  are  expected  to  be  still  greater  in  the  course  of  the 
next  year,  since  the  numerous  leads  in  the  close  vicinity  of  the  milts 
will  insure  an  abundance  of  good  ore. 

A  small  one-stack  smelting-works,  owned  and  run  by  William  Nowlan, 
has  been  very  successful  in  reducing  the  galena-orea  near  Jeft'erson  City, 
in  Jefferson  County.  It  is  run  by  water-power,  and  is  inexpensive 
in  its  working  and  profitable  in  its  results.  More  smelters  close  to  the 
mines  will  be  erected  during  the  next  year. 

Taking  the  Territory  as  a  whole,  more  arrastras  and  small  and  econom- 
ical quartz-mills  are  rnnning  than  ever  before,  and  with  almost  unifonnly 
profitable  results,  while  many  large  and  expensive  mills,  erected  iu 
early  days,  are  standing  idle  for  want  of  sufficient  ore  in  their  immedi- 
ate vicinity  to  supply  them.    The  miners  have  learned  by  said  expe- 
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rience  to  adapt  the  capacity  of  their  mills  and  machinery  to  the  known 
productive  capacity  of  their  veins.    It  may  be  hoped  that  few  mistakes 
of  excessive  mill-bnilding  will  be  made  hereafter. 
Mr.  Wheeler  estimates  the  yield  of  gold,  silver,  and  copper  during 

the  year  1875  as  follows : 

Gold  shipped  by  Wells,  T'argo  &  Co ...  - $2, 235, 600 

Gold-dust  aud  bullion  by  other  conveyance 600, 000 

Total  gold* $2, 735, 600 

Refined  silver-hars,  shipped  by  Wells,  Fargo 

&  Co 88, 000 

Stiver-ores  shipped,  3,000  tons,  at  $250    750, 000 

Total  silver ,        833, 000 

Total  gold  and  silver 3,673,600 

Copper-ores,  160  tons  shipped,  at  $150 22,500 

Total  gold,  silver,  and  copper 3, 590, 100 

The  above  Mr.  Wheeler  gives  as  the  actual  amount  realized  ;  but  at 
the  close  of  the  year  there  were  more  tons  of  silver  and  copper  ores  at 
the  mouths  of  the  mines  prepared  ready  for  shipment,  of  equal  average 
value  per  too,  than  were  shipped  during  the  year  ;  and  100,000  tons  of 
ores,  running  from  $40  to  $150  per  ton,  that  will  not  bear  shipment, 
are  piled  by  the  dumps  for  future  working,  or  awaiting  cheaper  trans- 
portation. 

The  shipments  of  ores  in  1876  will  be  limited  by  want  of  transporta- 
tion. If  every  wagon  that  brings  freight  from  the  railroads  or  the  Mis- 
souri River  were  to  take  out  an  equal  tonnage  of  ores,  (say  about  8,000 
tons,)  they  could  not  transport  the  amounts  that  could  be  ready  for  them. 
This  want  of  means  of  shipment,  and  the  other  want  of  mills  and  smelt- 
ers to  reduce  the  ores  at  home,  prevent  the  actual  working  of  all  but 
the  best  mines,  and  put  a  limit  to  their  yield. 

The  demand  for  more  freighting  facilities  has  considerably  raised  the 
cost  of  exporting  ores,  and  the  competition  has  given  the  monopoly  of 
export-freights  into  the  hands  of  those  who  are  able  to  buy  the  ores,  or 
to  make  contracts  with  freighters  for  the  whole  season.  This  enables 
capitalists  to  buy  up  the  richest  ores  of  men  who  produce  but  compara- 
tively few  tons,  by  their  own  labor  on  their  own  mines,  at  a  price  that 
gives  bat  little  profit  to  the  producer.  This  is  a  natural  consequence 
and  discourages  production. 

As  evidence  of  the  above  statement,  Mr.  Wheeler  mentions  two  claims 
owned  by  wealthy  men,  whose  owners  have  already  contracted  for  the 
shipment  of  600  tons  of  ore  from  each,  while  poor  men,  owning  just  as 
good  claims  in  the  vicinity,  are  unable,  for  want  of  money,  to  ship  their 
ores  at  all,  and  are  compelled  to  sell  at  the  purchaser's  own  price.  A 
remedy  is  hoped  for  in  railroads,  or  the  improvement  of  the  navigation 
of  the  Missouri  and  Yellowstone  Rivers  by  help  of  Congress,  for  which 
the  legislature  has  forwarded  a  memorial. 

Placer-mining. — As  before  remarked,  the  yield  of  tlie  placer-mines  has 

*  Mr.  Wlieeler  adds  another  ^00,000  for  the  amount  retained  in  the  hands  of  miners, 
an  allowance  which  I  have  assumed  to  be  counterbalanced  by  a,  ejmilajr  amount  mined 
the  year  before,  bnt  incladed  in  the  shipment-s  this  year. — E.  W.  R. 
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slowly  and  steadily  decreased  for  the  past  six  or  eight  years.  The  rea- 
Bona  were  given  in  my  report  of  1874,  page  327.  Tet  there  are  causes 
now  at  work  which  will  in  a  short  time  increase  their  yield,  or  at  least 
arrest  its  decline.  These  are  the  consolidations  of  small  claims  into  one 
ownership  or  company.  Ability  is  thus  acquired  to  bring  in  longer  and 
larger  ditches,  and  more  water  from  the  large  streams.  Capitalists  are 
taking  up  or  buying  large  tracts  of  mining-ground  which  could  not  be 
worked  heretofore  for  want  of  water,  and  building  large,  long,  and  ex- 
pensive ditches  to  work  them.  The  days  of  narrow,  rich  gulches  and 
bars,  and  short,  inexpensive  ditches  are  past,  and  with  them  the  chances 
of  the  "  lone  and  lucky"  miner. 

Deer  Lodge  County,  as  for  some  years  past,  has  continued  to  yield 
more  placer-gold  than  any  other,  the  amount  being  about  $900,000  for 
the  year.  Old  Alder  and  other  gulches  in  Madison  give  about  $450,000. 
The  placer-minea  at  Baonack  and  vicinity  produce  about  $300,000  j 
the  mines  of  Cedar  Creek  and  Quartz  Creek,  in  Missoula  County, 
$100,000;  those  of  Confederate  Gulch  and  the  numerous  gulches  and 
bars  in  Meagher,  about  $300,000;  those  of  Gallatin  County,  $50,000; 
those  of  Jeftersou,  $150,000 ;  and  those  of  Lewis  and  Clarke,  $350,000 ; 
or,  a  total  of  about  $2,400,000.  The  remainder  of  the  gold-yield  is  from 
arrastras  and  quartz-mills,  and  amounts,  according  to  Mr.  Wheeler's 
estimate,  to  about  $800,000. 

At  Helena,  Mr.  Chessman,  the  owner  of  the  several  ditches,  is  putting 
down  a  bed-rock  flume,  to  run  up  from  Ten-Mile  Creek  four  or  five  miles, 
so  as  to  drain  the  bed-rock  of  the  celebrated  Last  Chance  Gulch,  on 
which  Helena  is  built.  Seven  or  eight  millions  of  gold  have  been  taken 
out  of  this  gulch,  and  for  a  great  part  of  its  length  bed-rock  has  never 
been  reached,  owing  to  the  depth  of  the  gravel  and  to  the  water,  which 
rose  so  as  to  prevent  sinking  to  bed-rock.  It  will  probably  be  com- 
pleted this  coming  year.  Three  or  four  thousand  feet  of  fluming  were 
put  down  this  year,  commencing  at  Ten-Mile  and  extending  up  the 
gulch.  After  the  water  has  done  its  work  of  washing  the  dirt  for  the 
mines  at  the  upper  end  of  the  gulch,  it  will  be  used  next  season  in  cut- 
ting down  and  carrying  away  the  gravel  through  the  flume,  so  that  it 
can  be  extended  next  fall  on  the  bed-rock  up  the  gulch.  Mr,  Chesamau 
has  bought  two  farms  on  Ten-Mile  for  dumping  purposes.  It  is  believed 
that  when  the  flume  is  completed  along  the  bed-rock  of  Last  Chance, 
the  former  prosperity  of  the  gulch  will  return,  and  it  will  yield  millions 
more  of  gold.  I  give  this  as  only  one  instance  of  what  will  be  done  in 
the  future  where  capitalists  or  companies  own  the  ground  and  the 
ditches,  and  as  what  could  never  be  done  by  single  owners  of  small 
claims. 

BBATBE  HEAD  COUNTY. 

This  county,  situated  in  the  extreme  southern  portion  of  the  Territory, 
is  rich  in  deposits  of  the  precious  and  useful  metals.  Gold,  silver,  cop- 
per, galena,  zinc,  manganese,  and  iron  have  beeu  found  in  every  quarter 
of  the  county.  Sandstone,  limestone,  granite,  trap,  and  qnartzite  crop 
out  on  every  mountain  and  hill.  Lignite,  shale,  stone-coal,  and  flre-clay 
are  in  place  in  various  localities.  The  extensive  mountain-ranges,  gov- 
ered  with  dense  pine  forests,  are  varied  on  each  side  by  rolling  foot-hills, 
and  clear  mountain-brooks,  creeks,  and  rivers  traverse  the  county  from 
south  to  north. 

Since  the  first  settlement  of  Bannack,  in  1862,  not  less  than  three 
millions  of  dollars'  worth  of  the  precious  metals  have  been  taken  out, 
principally  from  the  placer-mines.    There  have  been  constructed  about 
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90  miles  of  water-ditclies,  at  a  cost  of  about  $110,000.  Theae  ditches 
convey  the  water  to  the  placer-mines  at  Bannack,  Horse  Prairie, 
Argenta,  Bald  Mountain,  and  Wisdom  Eiver,  which  are  still  actively 
worked,  yielding  handsome  returns,  especially  the  Horse  Prairie  placers, 
which  are  now  extensively  worked  by  Chinamen,  who  have  paid,  and 
are  yet  to  pay,  large  sums  of  money  for  their  mining  rights,  and  can 
now  employ  75  to  100  hands.  There  are  probably  about  25  white  men 
who  own  important  claims  in  that  locality  and  are  earning  fair  profits 
from  them. 

The  placer-mines  at  Bannack,  Bald  Mountain,  and  Big  Hole,  or  Wis- 
dom River,  cover  considerable  areas,  and  are  likewise  reported  to  be 
profitable  to  their  owners  and  operators. 

According  to  the  most  trnatworthy  information,  the  gold  yield  of  the 
past  year  is  estimated  at  $200,000,  and  the  value  of  the  silver-ore  sold 
and  shipped  at  the  same  amount,  thus  giving  the  total  gold  and  silver 
produotioD  of  this  county  of  $400,000.  This  is  said  to  be  a  low  esti- 
mate. 

The  prospects  of  mining  in  this  county  appear  very  favorable  when  it 
is  considered  that  the  placer-mines  will  continue  to  be  productive  for 
many  years  to  come,  and  that  the  numerous  silver,  gold,  and  copper 
veins  are  yet  undeveloped,  to  say  nothing  of  the  large  deposits  of  iron- 

Bannack  district. — The  first  veins  of  gold-bearing  quartz  discovered 
in  the  Territory  were  located  in  this  district.  Exact  statements  of  the 
quantities  and  yield  of  ore  worked  in  the  district  during  1875  are  not 
attainable.  The  following  summary  of  operations,  though  general  in 
terms,  is  believed  to  be  trustworthy.  Messrs.  Philip  Shenan  and  John 
Oarhart  were  the  principal  operators  in  gold-veins  last  season,  running 
their  mills  on  quartz  from  the  Dakota,  Excelsior,  and  other  veins.  Mr. 
Shenan  baa  developed  and  patented  a  number  of  valuable  mines,  among 
which  are  the  Excelsior,  Waddams,  Springfield,  and  Gold  Leaf.  In  some 
of  these  other  parties  are  interested  with  him.  Mr.  Shenan  is  the  owner 
of  the  somewhat  f<imons  Dakota  N'o.  6,  which  once  belonged  to  New 
York  parties,  bnt  proved  unprofitable  under  their  management.  It  now 
has  a  shaft  310  feet  deep,  and  yields  rock  which,  at  the  present  time, 
is  worked  with  satisfactory  results.  Mr.  Shenan  took  out,  with  a  5- 
stamp  mill,  during  the  past  season,  $75,000  in  gold,  from  the  quartz  of 
the  Dakota  and  Excelsior  lodes,  a  product  which,  though  it  might  easily 
fail  to  cover  all  the  expenses  of  an  absentee  company,  leaves  a  reasona- 
ble income  for  a  private  proprietor. 

Mr.  Carhart  is  the  owner  of  Dakota  No.  7,  and  has  run  his  mill  on 
Dakota  ore,  doing,  besides,  a  considerable  amount  of  custom-work.  No. 
7  is  yielding  a  good  supply  of  rich  ore,  and  Mr.  Carhart's  prospects  for 
the  future  are  flattering. 

Messrs.  Shenan  &  Waddams  worked  ore  from  the  Waddams  lode  on 
three  arrastras,  netting  $5,000  for  the  season.  The  ore  from  the  Saint 
Paul  also  was  reduced  by'the  owner  in  an  arrastra. 

Mr.  Shenan  is  driving  a  300  foot  tnnnel  to  tap  the  Hope  lead  at  the 
depth  of  200  feet,  and  is  reported  to  be  extracting  already  very  rich  ore. 
He  is  also  sinking  a  shaft  on  the  Poor  Prospector's  lode,  and  taking  rich 
oxidized  ore,  which  is  said  to  average  $500  per  ton.  He  is  also  taking 
out  considerable  quantities  of  ore  from  the  Excelsior.  The  ore  has 
changed  from  the  oxidized  condition  to  sulphuret  of  iron,  carrying  gold. 

Blue  Wing  district  is  situated  from  one  to  sis  miles  northeast  of  Ban- 
nack.   There  are  probably  over  one  thousand  argentiferous  lodes  re- 


,v  Google 


CONDITION  OF   THE   MINING  INDUSTEY — MONTANi.         239 

corded  in  this  district.  Most  of  them  are  in  limestone,  but  a  number 
occur  in  granite.* 

Bat  few  of  tliese  lodes  have  been  developed  sufBciently  to  be  called 
permaiient  mines.  Only  those  which  have  been  worked  the  past  season 
or  have  been  developed  will  be  noticed  here. 

The  Delmonte  is  in  granite.  The  main  shaft  has  been  sunk  to  the 
depth  of  230  feet,  with  levels  80  feet  long  on  each  side.  The  vein  is  of 
uniform  width  in  the  various  shafts  and  levels,  averaging  six  inches. 
The  surface  vein  is  black,  decomposed  silver-ore.  At  the  depth  of  100 
feet  the  ore  changes  into  ruby  silver.  Messrs.  Peek  &  Bray  mined  and 
shipped  100  tons  of  this  ore  the  past  season,  assaying  $300  per  ton.  The 
lode  is  well  prospected  500  feet  along  its  strike  from  east  to  west.  The 
dip  of  the  vein  is  slightly  to  the  Boutk.  A.  F.  Sears  and  Clark  Smith 
are  the  owners. 

The  Huron  silver-lode,  situated  on  a  high  limestone  monntain,  half  a 
mile  south  of  the  Delmonto,  strikes  east  and  west,  dips  south,  fluctu- 
ates in  width  from  a  foot  to  sis  feet.  The  ore  is  sulphuret  and  chloride 
of  silver,  and  assays  from  $50  per  ton  to  several  thousand.  There  are 
a  number  of  shafts  and  levels  on  this  vein.  The  deepest  shaft  is  80 
feet.  Large  quantities  of  ore  have  been  taken  out  of  this  lead  and 
shipped  or  sold  on  the  dump.    The  owner  is  Samuel  Batchelder. 

ITiese  two  veins  have  contributed  an  important  service  to  the  district. 
When,  a  few  years  ago,  ail  the  furnaces  in  the  county  bad  failed  of 
success  and  prospects  were  gloomy,  and  the  miners  themselves  were 
ignorant  as  to  the  real  value  of  this  as  well  as  the  other  silver-districts 
of  the  county,  it  was  determined  to  make  some  conclusive  test,  and  a 
small  quantity  of  selected  ores  from  these  two  veins  was  shipped  to 
Swansea,  In  Wales.  The  venture  returned  a  profit  after  deducting  all 
expenses.  This  gave  a  new  life  to  mining,  and  large  quantities  of  ores 
were  shipped  to  Germany  and  San  Francisco,  the  result  being  largely 
in  favor  of  the  latter  place.t 

The  development  of  mining  and  smelting  in  Utah,  consequent  upon 
the  introduction  of  railroads,  opened  a  new  market  for  Montana  silver- 
oresj  far  more  favorable  to  the  miners  than  Germany,  Swansea,  or  Cali- 
fornia. The  shipment  of  ores  from  this  county  has  become  an  extensive 
and  profitable  business.  There  are  now  on  the  dumps  in  the  various 
districts  of  the  county  more  ores  than  can  be  shipped  by  wagons  for  the 
next  year.  A  railroad  into  the  county  would  greatly  increase  the  value 
of  the  mining  property  in  Blue  Wing  district ;  but  this  constitutes  a 
small  proportion  only  of  the  deposits  awaiting  developments  in  all 
quartets  of  the  county,  many  of  which  appear  to  bo  capable  of  large 
production.}: 

Black  Hawk  No.  2  is  in  granite,  with  smooth  walls,  now  reported  to 
be  7  feet  wide ;  strike,  east  and  west ;  dip,  85°  south.  The  shall  is  275 
feet  deep.  The  ore  at  the  surface  is  black,  (stained  with  manganese,) 
but  gradually  changes  into  predominating  iron-pyrites.  The  value  of 
the  ore  is  but  little  known.  There  are  large  quantities  on  the  dump  of 
$40  or  $50  ore.  This  lead  has  been  prospected  for  more  than  2,000  feet 
along  the  coarse.     J.  0.  Taylor,  the  owner,  has  purchased  all  the  coo- 

*  One  of  my  correspondent  a  oalla  this  rock  trap,  but  the  reports  of  otberg  and  the 
probabilities  of  tbe  case  are  agaiaat  him. — B.  W.  R. 

t  See  my  report  of  1874,  p.  373.— E.  W.  E. 

t  Bat  the  transportation  of  ores  ont  of  the  Territory  is,  after  all,  hut  a  temporary 
and  wasteful  expedient.  Their  reduction  at  home  wiU  be  the  ultimate  solution ;  and, 
aa  I  have  indicated  in  my  report  of  187d,  the  copper-ores  of  the  Territory  will  probably 
fumiali  the  most  abundantly  available  material  for  a  rational  process. — R.  W.  R. 
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flictiug  interests  on  eacb  side  of  his  minej  among  which  ate  the  two 
lodes — the  Nodaway  on  one  side,  with  a  shaft  40  feet  deep  and  well- 
deGaed  vein  of  black  ore  3J  feet  wide,  and  the  Queen  of  the  West  on 
the  other,  with  a  shaft  35  feet  deep,  vein  and  ore  the  same.  His  plat 
covers,  also,  several  other  claims,  with  shafts  from  10  to  30  feet  deep, 
all  in  gcanite.  Black  Hawk  No.  2  is  probably  better  developed  for  per- 
manent working  than  any  other  mine  in  this  district.  Mr.  Taylor  is 
now  sinking  250  feet  west  o(  the  deep  shaft,  with  good  prospect,  having 
richer  ore.  All  these  veins  contain  a  small  percentage  of  galena  and 
gold. 

The  Don  Juan  is  owned  by  Messrs.  Mead  &  Bassett.  It  has  a  shaft 
65  feet  deep,  and  another  shaft,  40  feet  deep,  on  the  Luzerne,  now  sup- 
posed to  be  the  same  vein.  This  indicates  a  north  and  south  vein,  4 
feet  wide,  with  a  dip  of  45'^  west,  located  on  the  line  between  limestone 
and  grauite.  Twelve  tons  of  this  ore  have  been  shipped,  assaying  about 
$250  per  ton.  There  are  about  65  tons  on  the  damp,  one-fourth  of  which 
is  shipping-ore.  The  ore  ia  sulphurets  and  chlorides,  with  about  10  per 
cent,  of  galena. 

The  Bonaparte  ia  located  about  75  feet  south  of  the  Delmonte,  on  the 
line  between  limestone  and  granite.  It  strikes  east  and  west,  stands 
almost  vertical,  and  is  3  feet  in  width ;  regular,  with  smooth  walls.  The 
ore  is  black,  strongly  impregnated  with  manganese,  with  a  small  per- 
centage of  silver  and  galena.  The  main  shaft  is  35  feet  deep.  There 
are  150  tons  on  the  dump,  of  an  average  assay-value  of  $35  or  $40  silver 
per  ton.  According  to  early  assays,  mentioned  in  my  report  of  1873,  and 
apparently  made  on  richer  specimens,  the  ore  contains  gold  also.  Tiie 
mine  ia  to  be  deepened,  developed,  and  tested  next  season.  It  is  now 
owned  by  J.  H.  Larwill,  William  Peck,  and  B.  D.  Leavitt. 

The  Pomeroy  lode,  owned  by  A.  Bassett,  is  in  limestone.  It  is  from 
6  to  8  feet  wide,  and  very  prominent,  the  croppings  projecting  in  some 
places  8  feet  above  the  surrounding  surface.  The  ore  is  generally  free 
from  base  metals,  and  carries  metallic  silver.  This  claim  is  well  pros- 
pected for  1,100  feet  by  ten  shafta  from  25  to  80  feet  deep.  About  one- 
iifth  of  the  ore  is  of  high  grade.  Five  tons  shipped  to  Utah  sold  for 
$250  per  ton.  There  are  not  leas  than  600  tona  on  the  various  dumps. 
The  average  assay-value  is  about  30  ounces  silver. 

The  True  Fissure,  a  north  and  south  vein,  catting  off  the  Blue  Wing 
lode  on  the  west,  was  discovered  during  the  past  season  by  Mr.  Wjbold. 
He  baa  sunk  a  shaft  80  feet  deep.  The  vein  is  3  feet  wide.  The  ore  is 
high  grade^  assaying  from  100  to  200  ounces  silver,  and  25  per  cent.  lead. 
Some  of  this  ore  has  been  shipped  but  is  snow-bound,  as  is  also  the  last 
shipment  made  by  Messrs.  Pecli  and  Steel,  and  a  lot  of  bullion  shipped 
by  Dahler,  Armstrong  &  Co. 

The  New  Departure,  owned  by  G.  W.  Stapleton,  is  in  limestone  on 
the  verge  of  the  granite.  A  tunnel  150  feet  in  length  has  been.driven, 
tapping  the  vein  at  the  depth  of  100  feet.  The  main  shaft  is  150  feet 
deep.  The  vein  is  8  feet  wide,  filled  with  clay,  talc,  and  ore.  The  ore 
is  of  high  grade,  but  the  supply  is  irregular.  Nine  tons  were  shipped 
to  the  Bank  of  California,  netting  $200  over  expenses  of  shipping.  The 
hanging-wall  is  smooth,  often  polished  j  the  foot-wall  is  not  defined. 
Further  developments  are  in  progress. 

The  Czar,  owned  by  Claris  Smith,  has  a  tnnnel  mnning  in  on  the 
vein  200  feet,  the  vein  cropping  in  grauite,  and  apparently  running  di- 
rect into  a  limestone  moautain.  The  ore  is  black  and  oxidized  and 
some  of  it  is  of  high  grade.  On  the  surface  it  resembles  the  Delmonte 
ore.    Improvements  are  in  progress. 


,v  Google 


CONDITION   OF   THE   MINING   INDUSTRY — ^MONTANA.  241 

Chiirles  Bowman  is  sinking  on  the  Bismarck  Iwle.  The  sbaft  is  SO 
feet  deep  and  the  vein  is  reported  3  feet  wide,  yielding  about  one-quar- 
ter of  liigb-grade  ore. 

Mr.  Batchelder  ia  said  to  be  taking  very  rich  ore  from  the  Great  "West^ 
a  Yeia  in  limestoue. 

Bryant  or  Trapper  district. — This  district  was  first  brought  to  notice 
in  Angnst,  1873.  About  that  time  trappers  brought  to  Bannack  speci- 
mens of  quartz,  which,  being  assayed,  proved  rich  in  silver.  The  fact 
■waa  commnuicated  first  to  a  limited  circle,  aud  soon  the  whole  com- 
munity was  excited,  and  a  stampede  ensned. 

About  fifty  lodes  have  been  recorded,  nearly  all  of  which,  so  far  as 
they  have  been  developed,  promise  to  produce  a  considerable  proportion 
of  ore  rich  enough  for  shipment — a  severe  test. 

Bryant  (or  Trapper)  district  ia  situated  due  north  from  Bannack  35 
or  40  miles.  Between  the  two  are  Rattlesnake  and  Birch  Creek  dis- 
tricts. The  rock  in  Bryant  district  ia  said  to  be  wholly  dolomitic  lime- 
stone, the  white  mountains  of  which  glisten  strikingly  in  the  sun.  Some 
of  the  lodes  are  more  than  10,000  feet  above  sea.  level. 

The  Trapper  lode  was  finally  located  on  the  10th  of  August,  1873,  by 
Jerry  Grotivant,  James  A.  Bryant,  and  others,  who  had  gone  into  that 
region  for  the  purpose  of  trapping  and  for  pleasure,  and,  while  hunting 
for  their  "  cayuses  "  (Indian  ponies)  accidentally  discovered  the  outcrop 
of  the  vein.  The  claim  has  been  prospected  for  its  entire  length, 
(15,000.)  The  strike-vein  is  north  and  south;  the  dip  at  the  surface 
was  almost  horizontal,  but  gradually  turned  in  depth,  until  it  assumed 
a  nearly  vertical  position.  The  main  shaft  is  13  by  i  3  feet  in  size  and  150 
feet  deep.  The  width  of  the  crevice  is  uniformly  13J  feet.  There isone 
tunnel  6  by  7  feet  and  290  feet  in  length,  connected  with  the  bottom  of 
the  shaft.  An  ore-house  ia  built  at  the  month  of  the  tnnnel  32  feet  by 
26  feet.  The  ore  is  reported  to  be  "  rough,  tinged  with  varied  colors, 
and  containing  silver,  copper,  lead,  zinc,  antimony,  sulphur,  and  man- 
ganese." In  1873  there  was  shipped  to  the  Bank  ol  California  10  tons, 
of  which  the  assay-value  returned  was  140  ounces  of  silver  per  ton.  In 
1874,  101  tons  were  shipped  to  Freiberg,  Germany,  which  assayed  there 
280  ounces  per  ton.  In  1875, 300  tons  were  sold  on  the  dump  to  Dahler 
&  Armstrong,  of  Glendale,  Montana,  which  assayed  from  130  to  300 
ounces  per  ton.  Fifty  tons  of  first-class  ore  remain  on  the  dump  and 
about  3,000  tons  of  second-class  ore,  valued  at  80  ounces  in  silver  per 
ton.     Thousands  of  tons  are  said  to  be  in  sight  in  the  mine, 

The  Dubuque  lode,  owned  by  Meaars.  Terrel,  Wileox,  and  others,  has 
one  shaft  30  feet  deep  and  one  level  30  feet.  The  vein  is  5  feet  wide. 
Seventy -five  tons  were  sold  to  Dahler  &  Armstrong  on  the  dump,  at  an 
assay-value  of  90  ounces  per  ton. 

The  Minnie  Gafituey,  owned  by  Owen  Gaffuey,  has  a  shaft  60  feet 
deep,  6  feet  by  7  feet,  and  a  four-foot  vein.  No  sale  of  ore  has  been 
made.  There  are  75  tons  on  the  dump.  An  assay  of  sampled  ore  gives 
40  onncea  silver  and  60  per  cent,  lead,  and  zinc,  copper,  antimony,  and 
arsenic  in  various  proportiona.  Mr.  Gaffuey  is  working  eight  hands  at 
present. 

The  Lady  Elgin,  owned  by  Meaars.  De  Lorimer,  Forney,  and  others, 
is  but  little  developed.  One  shaft  is  30  feet  deep.  The  ore-vein  is  18 
inches  in  width.  The  assay-value  of  the  ore  on  the  dump  is  50  ounces 
silver  per  ton. 

The  Forest  Queen  is  owned  by  Messrs.  Keppler,  Graster,  and  others. 
The  vein  of  ore  is  8  inches  wide,  and  assays  300  ounces  silver  per  ton. 
There  is  one  shaft  23  feet  deep  and  5  by  7  feet  in  size. 
16  u 
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The  Eim  Orion  ia  owned  by  Messrs,  DriseoU,  Lowe,  and  others.  They 
have  sunk  one  shaft  70  feet  deep  and  6  by  12  feet  in  size,  and  driven 
one  tunnel  6  by  4  feet,  and  160  feet  long,  cutting  the  lode  at  the  depth 
of  250  feet  from  the  surface ;  also  two  levels,  50  feet  each,  and  stopes 
along  the  levels  30  feet  iu  height.  This  is  a  regalar  contact-vetn,  5  feet 
in  width,  between  the  dolomite  and  qaartzite.  The  ore  is  2  feet  wide. 
There  were  shipped  the  past  season  200  tons  to  Utah,  valued  at  about 
$300  per  ton.  About  50  tons  remain  on  the  dump.  The  following  is  an 
analysis  of  the  ore  made  at  Salt  Late ; 

Copper 12. 12 

Lead 39. 50 

Zinc 12. 80 

Arsenic 1. 01 

Antimony 6.82 

Sulphur 10. 06 

Iron 2.11 

Silver 0. 07 

Silica 8. 41 

Lime,  not  determined. 

93.80 

The  proprietors  of  this  mine,  like  all  the  owners  in  this  district,  are 
the  original  discoverers  and  locators.  They  are  steadily  prosecuting  its 
development. 

The  Oneida  and  Niagara  lodes,  owned  by  E.  P.  Hopkins,  J.  O.  Kep- 
pler,  and  W.  T.  Taylor,  are  prospected  by  shafts  along  the  strike  of  the 
veins,  from  15  to  20  feet  deep.  The  veins  vary  from  1  foot  to  2J  feet 
in  width.  Four  inches  of  the  ore  in  the  Oneida  assays  from  40  to  500 
ounces  in  silver  per  ton. 

The  Pride  of  the  West  is  owned  by  Owen  Gaffney.  The  main  shaft, 
6  by  7  feet- in  size,  is  50  feet  deep.  The  vein  of  ore  is  irregular  ia 
width,  varying  from  6  inches  to  3  feet.  Thirty  tons  of  ore  were  shipped 
last  season,  at  an  assay-value  or  150  ounces  silver.  There  are  30  tons  of 
ore  now  in  the  dump. 

The  Franklin  lode,  owned  by  Frank  Gilg,  Thomas  A.  Lowe,  and  Ed. 
E.  Stevens,  has  a  shaft  6  by  7  feet,  60  feet  deep,  an  incline  shaft  50  feet 
deep,  and  one  level  30  feet  long.  During  the  past  season  there  was  sold 
from  the  dump  to  Dahler  &  Co.  107  tons,  at  an  assay-value  of  90  ounces 
silver.  The  ore- vein  is  7  feet  wide.  There  are  25  tons  of  first-class  ore 
on  the  dump,  and  175  seeond-elasa.  An  analysis  of  the  ore  resulted 
about  the  same  as  the  Elm  Orion,  with  40  per  cent.  lead. 

The  True  Fissure,  owned  by  Messrs,  Mead^  LarwiU,  and  others,  is  one 
of  the  most  remarkable  ore-deposits  in  this  district.  It  is  a  contact- 
vein  between  dolomite  and  blue  limestone.  The  ore-vein  ia  regular,  8 
feet  in  width,  and  yields  a  large  portion  of  "shipping"  or  first-class 
ore.  The  vein  crops  1,200  feet  in  length  north  and  south,  and  dips  west- 
erly into  the  mountain  at  an  angle  of  about  45°.  The  main  shaft  is  120 
feet  deep.  Two  other  shafts  are  75  feet  each.  About  300  tons  of  ore 
were  sold  on  the  dump  and  shipped  the  past  season,  at  an  average  value 
of  $175  currency  per  ton.  There  are  now  about  50  tons  on  the  dump. 
The  ore  is  hoisted  at  the  shaft  by  hand,  and  then  conveyed  on  a  tram- 
way down  the  mountain  800  feet  to  the  ore- house. 

The  following  is  the  assay  of  one  of  the  lots  sold  to  Dahler  &  Arm- 
strong:   Moisture,  4.85  percent.;  43  percent,  lead,  12  per  cent,  zinc, 
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and  109.35  ounces  silver  per  ton.  This  had  been  rated  as  second-class 
ore.    The  first-class  ore  was  shipped  to  Utah. 

The  Cleopatra  and  Ariadne,  belonging  to  Messrs.  Taylor  and  the  True 
Fissure  Company,  and  located  on  the  same  mountain,  known  as  White 
Lion  Mountain,  the  summit  of  which  is  10,000  feet  above  sea-level. 
These  claims  are  on  the  same  lode,  and  the  croppinga  are  visible  for  the 
entire  length  of  300  feet.  The  supply  of  ore  is  abundant ;  reported 
width  of  vein,  8  feet.  Two  shafts  have  been  sunk  on  this  lode,  each  6 
by  9  feet,  and  75  feet  deep.  The  ore  is  mainly  carbonate  of  lead,  assay- 
ing 55  per  cent,  lead,  and  45  oniLees  silver  per  ton.  There  are  300  tons 
of  ore  on  the  dumps.  Messrs.  Taylor  &  Pease  will  prosecute  mining 
operations  vigorously  next  season. 

This  is  likewise  the  intention  of  the  True  Fissure  Company,  which 
owns  also  two  other  lodes,  the  Mountain  Sheep  and  the  Silver  Quartz. 
The  first  of  these  has  a  shaft  50  feet  in  depth,  and  the  latter  two  shafts, 
each  120  feet  deep,  the  veins  varying  from  2  teet  to  10  feet  in  width. 
The  assay -value  of  the  ore  is  about  100  ounces  silver  i>er  ton,  and  40  per 
cent.  lead. 

The  Mark  Antony,  belonging  to  Mr.  Pease,  is  prospected  by  2  shafts 
22  and  28  feet  deep.  The  vein  of  ore  is  pretty  uniform,  15  inches  in 
width,  assaying  00  ounces  silver  and  55  per  cent.  lead.  There  are  10 
tons  on  the  damp. 

The  Keokuk,  belonging  to  G.  W.  Stapleton,  is  developed  by  shaft  to 
the  depth  of  40  feet.     It  has  a  one-foot  vein  of  good  ore. 

The  Atlantis,  owned  by  N,  Armstrong  &  Co.,  situated  on  White 
Lion  Mountain,  just  beiow  the  True  Fissure  and  Cleopatra  claims,  has 
undergone  very  extensive  developments  during  the  past  season.  The 
owners  have  employed  IS  men  in  mining  and  prospecting.  The  vein  of 
ore  is  from  2  to  3^  feet  in  width,  and  the  risible  outcrop  extends  through 
the  entire  length  of  the  -claim,  (1,500  feet.)  The  yield  of  ore  has  been 
not  less  than  800  tons,  assaying  high  in  lead,  and  from  80  to  160  ounces 
silver  per  ton. 

The  Hecla  lode,  owned  by  the  same  company,  is  but  little  developed. 
The  ore  assays  high  in  silver  and  low  iu  base  metals, 

The  Clive  and  Avon,  owned  by  the  same  company,  are  on  one  lode. 
The  present  developments  show  this  to  be  a  remarkable  ore-deposit. 
The  former  claim  has  a  shaft  sunk  to  the  depth  of  185  feet,  showing  a 
vein  somewhat  irregular,  varying  from  7  feet  to  22  feet  in  width.  The 
silver  is  in  the  metallic  state,  and  the  ore  is  compaiatively  free  from 
base  metals,  and  assays  from  35  to  200  ounces  silver  per  ton.  The  lat- 
ter claim  is  but  little  developed,  but  appears  on  the  sur&ice  exactly  like 
the  former.  This  ore  from  both  is  of  excellent  quality  for  milling.  Just 
lielow  this  lode,  at  the  base  of-the  mountain,  Armstrong  &  Co.  have 
located  an  admirable  mill-site  and  water- privilege,  where  they  will  erect 
a  stamp-mill  during  the  .coming  season  to  work  this  ore. 

The  Chloride  lode,  owned  by  A.  M.  Morrison,  and  the  Gopher  and 
Crown  Point  lodes,  owned  by  J.  W.  Earl  and  W.  Sengler,  are  promising 
locations,  furnishing  rich  samples  of  ore,  and  awaiting  development. 

About  8  miles  below  this  camp,  where  the  valley  of  Trapper  Creek 
opens  out  a  little  iu  width,  are  located  the  furnace  and  sampling-mill  of 
Dahler,  Armstrong  &  Oo.  These  works  were  commenced  in  the  summer 
of  1874,  and  completed  in  1875.  During  the  past  season,  although  the 
works  were  not  finished  till  late,  they  sampled  and  reduced  more  than 
300  tons  of  ore  from  the  BryaJit  district.  They  will  commence  early  in 
the  spring  of  1876  for  the  season's  operations,  which  are  expected  to  be 
largely  profitable  to  this  enterprising  firm  and  at  the  same  time  beneficial 
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to  thp  miners  of  the  district.  The  town  of  Bryant  is  located  at  tlie  mines, 
and  Gleudale  at  tbe  furnace  and  mill.  Roads  and  bridges  are  construct- 
ing for  comnmnieating  n  all  directions. 

Yip<md  diftriet  is  aboat  8  miles  north  from  Trapper.  This  is  an  old 
district,  bnt  bas  been  almost  inaccessible  till  the  past  year,  being  nestled 
among  vast  and  rns'ged  monutains,  remote  from  tlie  lines  of  public 
travel.  About  a  dozen  poor  men  have  perseveringly  stood  by  these 
mines  for  some  eight  years,  and  have  finally  completed  a  good  road,  at 
a  cost  in  labor  of  not  less  than  $10,000.  It  is  only  5  miles  from  the 
mines  to  large  water-privileges  on  Wisdom  or  on  Big  Hole  Eiver.  This 
district  is  in  blue  limestone.  The  ores  are  black  sulphnrets  of  silver, 
■with  a  small  percentage  of  carbonate  of  lead  and  copper-glance.  There 
are  abont  50  acres  of  ground  covered  ivith  large  quantities  of  "  float" 
which  has  been  displaced  from  the  various  vein  outcrops.  Large  quan- 
tities of  ore  lie  on  the  dumps,  and  a  still  greater  amount  is  in  sight  in 
the  mines.  About  30  lodes  have  been  located,  and  many  of  them  are 
well  prospected.  They  are  owned  in  200-foot  claims  by  different  parties 
and  companies;  and  on  these  claims  many  shafts  have  been  sunk,  from 
a  few  feet  to  nearly  200  feet  in  depth.  The  strike  of  the  veins  is  gener- 
ally southeast  and  northwest,  and  their  width  is  from  3  feet  to  20  feet. 
The  general  average  of  the  ore  assays  from  $30  to  $75  and  upward 
per  ton.    There  are  a  few  veins,  however,  that  yield  first-class  ore. 

The  Mewanahawk,"  owned  by  John  Vipond,  has  been  opened  by  a 
shalfc  to  the  depth  of  160  feet.  Mr.  Vipond  sold  ore  to  Armstrong  & 
Co.  during  the  past  season,  at  about  $150  per  ton.  His  Gray  Jockey 
lode  has  a  shaft  50  feet  deep,  showing  the  vein  to  be  18  feet  wide. 

Dewey,  Brewbake  &  Leggett,  owning  claims  on  the  Argentine,  Ban- 
ner, Wassioga,  and  Korth  Pacific  lodes,  have  done  a  large  amount  of 
work  on  their  several  claims. 

The  Argentine  lode  has  a  vein  of  massive  ore  18  feet  in  width,  and  is 
well  developed  1,000  feet  along  the  vein. 

The  Banner  lode  is  i  feet  wide  and  yields  flrst-class  ore,  ten  tons  of 
which,  being  shipped,  brought  $250  per  ton, 

A  five  Stamp  mill  is  nearly  completed  in  this  district,  and  will  be 
ready  for  work  early  next  season.  It  is  confidently  anticipated  that  the 
energy  and  perseverance  of  the  pioneers  who  have  prosecuted  under  so 
great  difficulties  the  development  of  mining  in  this  locality  will  be  soon 
rewarded  with  success.  To  those  already  mentioned  should  be  added 
the  name  of  Mr.  Knabe,  an  assayer  and  mining  engineer,  who  has  ad- 
hered faithfully  to  the  fortunes  of  the  district,  opening  with  his  own 
hands  the  promising  claims  of  which  he  is  the  owner,  and  to  whom  I 
have  been  indebted,  for  valuable  notes. 

Elk  Horn  district  is  about  25  miles  northwest  from  Bannacb,  on 
G-rasshopper  or  Willard  Creek,  the  stream  on  which  Bannack  is  situated. 
This  is  the  latest  discovered  camp  in  the  connty,  having  been  first 
brought  to  notice  in  1874.  Only  ten  claims  have  been  located,  1,500 
feet  each  in  length.  The  country -rock  is  gray  granite.  The  strike  6f  the 
veins  is  northeast  and  southwest,  running  at  right  angles  with  the 
ridges;  the  dip  very  slight.  The  croppiugs  are  the  largest  in  the  county, 
some  of  them  15  feet  in  height,  and  traceable  for  a  great  distance.  The 
veins  average  8  feet  in  width. 

The  Elk  Horn  lode,  owned  by  Messrs.  Peck  &  Steel,  was  opened  dur- 
ing tbe  past  season  to  the  depth  of  50  feet,  by  a  shaft  5  by  14  feet ;  and 

'  This  is  the  uame  as  given  by  Mr.  Wheeler.  In  my  report  of  IST3,  what  I  anppose 
to  be  the  same  vein  is  called  lij  Mr.  Knabe  the  "  Miwanotack."  One  is  as  bad.  as  the 
other;  and  it  wonld  require  a  Bannaok  Indian  to  decide  which  is  cori'ect. — E.  W.  E. 
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15  tons  of  higli-grade  ore  was  shipped,  assaying  from  500  to  800  ounces 
silver  per  ton,  and  15  per  cent,  copper,  no  otlier  base  metala  being  pres- 
ent. There  are  75  tons  on  the  dump,  that  are  expected  to  average  120 
ounces  silver  per  ton. 

The  Storm,  Keystone,  and  Mohawk  belong  to  Messrs.  Steel  &  Shine- 
berger,  and  liave  shafts  sunk  10  feet  deep  and  5  by  10  feet  in  size.  The 
Swrm  lode  crops  out  boldly  through  the  entire  length  of  the  claim,  the 
vein  being  from  8  to  10  feet  vvide.  The  best  ore  assays  200  ounces  sil- 
ver ;  that  of  the  Keystone  and  Mohawk  100  ounces  silver,  and  from  5  to 
13  per  cent,  copper. 

The  Comet,  (Messrs.  Mead  &  Smith,)  Calm,  (R.  P.  Shelton,)  Comstock, 
(John  Steiger,)  and  Liberty  {Graeter  &  Co.)  resemble  tlie  foregoing 
veins  in  character  and  in  extent  of  development. 

West  Bald  Moantaiii  district. — This  is  still  another  new  district,  brought 
to  notice  about  the  same  time  as  the  Elk  Born.  But  few  lodes  have 
been  located. 

The  Emerald  is  owned  by  C.  Mead  and  O.  D.  Farlin,  who  sank  a  shaft 
the  past  season  50  feet  deep.  The  vein  is  4  feet  wide.  They  shipped 
12  tons  to  Utah,  assaying  125  ounces  silver.  There  is  but  little  base 
metal  in  the  ore,  and  the  silver  is  said  to  be  in  a  metallic  state.  About 
50  tons  of  ore  aie  on  the  dump. 

The  Caroline  is  owned  by  Messrs.  Steel  and  Peck.  This  is  a  massive 
vein  of  ore,  15  feet  in  width,  cropping  out  through  the  whole  length  of 
the  claim.    The  ore  assays  from  100  to  150  ounces  in  silver. 

The  Elk  Horn  district  is  well  located  for  wood  and  water.  Fine  pine- 
timber  covers  all  the  slopes  of  the  mountains,  convenient  to  the  mining- 
ground. 

Argenta  district. — This  district,  with  its  5,000  located  claims,  is  almost 
deserted.  There  has  been  an  immense  amount  of  work  done  here;  buC 
the  ore  is  generally  argentiferous  galena  of  low  grade. 

Birch  Creek  district  is  also  deserted.  It  contains  extensive  deposits 
of  copper  and  iron  ores.  Shafts  have  been  sunk  on  some  of  the  most 
prominent  copper-veins  from  60  to  75  and  even  135  feet  in  depth.  Tha 
Greenwich  has  a  shaft  80  feet  deep,  and  a  vein  8  feet  wide.  Some  of 
the  smaller  veins  yield  ore  that  assays  from  50  to  70  per  cent,  in  copper. 
There  are  also  large  deposits  of  magnetic  iron-ore.  Wood  and  water 
are  plenty  in  the  district. 

The  superior  attractions  of  Trapper  and  other  silver  and  gold  dis- 
tricts in  the  county  are  sofficient  to  occupy  the  miners  for  years  to  come ; 
and  these  older  and  poorer  districts  must  await  further  developments 
and  a  greater  population. 

It  cannot  well  be  said  that  the  silver-mining  of  Beaver  Head  County 
is  perinaneutly  prosperous  so  long  as  ores  carrying  from  30  to  100 
ounces  silver  per  ton  must  be  discarded  as  too  poor  to  pay  for  shipment. 
Cheaper  transportation  and  labor,  and  facilities  for  the  reduction  of  ore 
at  home,  will  ere  long,  I  trust,  give  a  really  substantial  basis  to  this 
industry,  by  permittiug  the  profliabie  treatment  of  second  and  third 
class  ores. 

DEBB  LODGE  COUNTY. 

Atlantic  Cable  aiid  Georgeiincn  distriets.~-rio  my  report  of  1872,  i>.  374, 
will  be  found  a  description  of  the  Atlantic  Cable  loile  and  other'^mines 
near  Cable  City  and  Georgetown.  It  is  unnecessary,  therefore,  to  say 
anything  concerning  the  working  of  these  iniues  prior  to  the  year  lS7;i. 
There  is,  however,  much  to  be  added  to  the  reports  of  former  years. 
!Not  only  has  the  Atlantic  Cable  yielded,  since  the  year  mentioned, 
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qoartz  of  surprising  richness,  but  three  entirely  new  silver- districts 
Lave  been  discovered  in  thia  region  which  promise  to  be  as  valuable  as 
aoy  iu  Montana. 

The  Atlantic  Cable  lode,  which  was  the  main  stay  of  Cable  City  and 
Georgetown,  has  been  in  litigation  for  several  years,  and  work  has  beun 
entirely  suspended.  'The  Hanauer  and  Sowlan  Mills  have  been  closed, 
the  former  almost  wholly  and  the  latter  entirely.  The  effect  of  this 
has  been  most  disastrous.  The  two  camps  have  but  few  inhabitants ; 
the  houses  are  empty  and  falling  to  decay  ;  and  the  scene  presented  to 
the  traveler  is  one  of  ruin  and  desolation.  The  direct  cause  of  this  is 
the  fact  that  no  wealthy  companies  are  working  any  of  these  mines, 
and  there  are  but  few  men  employed  for  wages.  Thus  the  prospector 
has  no  chance  of  earning  by  day-labor  the  means  to  prosecute  explora- 
tions at  intervals.  Yet  the  district  is  one  of  the  best  in  Montana.  The 
Atlantic  Cable  is  undoubtedly  a  rich  vein,  and  the  most  recent  develop- 
ments tend  to  enhance  its  reputation.  Work  was  suspended  in  the 
snmmer  of  1873,  and  in  the  fall  of  the  same  year  Mr.  S.  Cameron,  while 
prospecting,  struck  a  body  of  ore  uear  the  enrface,  about  100  feet  south 
from  "di8COvery"of  this  lode.  Prom  this  pocket  Mr.  C.  took  out  100 
tons  of  quartz,  which  yielded,  it  is  said,  in  the  Hanauer  Slill,  $20,000. 
From  the  same  botly  of  ore,  about  two  tons  treated  by  hand  (mortar- 
crushing)  yielded  $8,000.  Brides  this,  Mr.  Cameron  has  a  collection 
of  specimens  weighing  altogether  about  200  pounds,  and  presenting 
large  masses  of  gold.  One  piece,  almost  solid  gold,  is  worth  $375. 
Another  about  the  size  of  a  small  hen's  egg  has  projecting  from  the 
quartz  a  mass  of  pure  gold  in  the  shape  of  a  finger,  containing  the 
precious  metal  to  the  value  of  875.  There-are  iu  the  collection  numer- 
ous pieces  of  solid  gold  weighing  as  mueh  as  an  ounce  each.  It  is 
intended  to  exhibit  the  suite  at  the  Centennial  Exhibition,  in  Phila- 
delphia. The  Atlantic  Cable  lode  will  be  made  the  initial  point  in 
describing  the  position  of  other  ledges  in  this  district.  It  runs  north- 
west and  southeast  on  Cable  Hill,  lying  15  miles  south  of  Philipsburgh. 

Below  the  Atlantic  Cable  are  the  placer-mines,  late  Kohrs,  Bell  & 
Co's.  These  are  now  owned  equally  in  undivided  interests  by  Mr. 
Conrad  Kohrs,  of  Deer  Lodge,  and  Mr,  S.  Cameron,  of  Cable,  a  half 
interest  having  recently  been  purchased  by  Mr.  Oameion.  These  are 
"  hillside  diggings,"  containing  a  large  amount  of  "  float"  quartz,  of  the 
same  nature  as  the  Cable  rock.  Work  was  commenced  in  1871  and 
suspended  in  1874,  iu  order  to  use  the  water  in  working  placer-mines  iu 
Georgetown.  The  Georgetown  mines  having  been  worked  out,  work 
has  been  resumed  this  summer  by  Messrs.  Kohrs  &  Cameron,  who  have 
constructed  very  expensive  and  extensive  hydraulic  works.  Since  the 
opening  of  these  mines  about  $80,000  have  been  takeu  out.  It  is  esti- 
mated that  the  deposit  can  be  continuously  worked  for  five  years  more. 
The  work  is  under  the  personal  superintendence  of  Mr.  S.  Cameron, 
assisted  by  Mr.  E.  D,  Aiken,  a  miner  of  experience,  as  foreman.  The 
little  settlement  of  the  hands  employed  in  these  mines  presents  a  marked 
aud  pleasing  contrast  to  the  ruins  of  Cable  City  and  Georgetown. 

The  Sorth  Pacific  lode  was  located  in  18C9,  and  is  supposed  to  be  an 
extension  of  the  Atlantic  Cable.  This  ledge  resembles  the  Cable  in  ail 
particulars.  There  are  the  same  white  limestone  fragments  found  iu 
the  vein-matter,  and  the  eu^iroDment  of  the  richest  by  spar  is  a  feature 
of  both  lodes.  The  Sorth  Pacific  is  owned  by  William  Nowlan,  S.  Cam- 
eron, and  others.  No  considerable  quantity  of  paying  rock  has  yet 
been  taken  out.    Mr.  Cameron's  theory  is  that  they  are  below  the  rich 
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ore,  and  that  they  will  have  to  drift  up  the  hill.  The  shaft  on  this  lead 
is  125  feet  in  depth. 

The  Pyrenees  is  a  gold-bearing  vein  in  the  Georgetown  district,  and 
is  situated  a  mile  and  one-half  south  of  the  Atlantic  Cable  nine.  It 
was  discovered  in  May,  1S75,  by  John  Murphy,  S.  Cameron,  and  Kobert 
S.  Keliy,  and  is  now  owned  by  Messrs.  Cameron  &  Kelly.  The  ledge  runs 
southeast  and  northwest,  up  and  down  the  hill.  The  owners  havedrifted 
on  it  longitudinally  about  100  feet,  aud  are  now  sinking  from  the  end  of 
the  drift.  The  vein  lies  between  two  granite  walls,  with  a  6-inch  seam 
of  white  clay  between  the  quartz  and  wall-rock,  the  latter  being  per- 
fectly defined,  and  the  vein  varying  in  width  from  18  inches  to  3J  feet. 
The  rock  is  a  dark-brown  quartz,  showing  particles  of  free  gold.  There 
are  between  forty  aud  fifty  tons  on  the  dump,  that  will  yield  from  $15  to 
S50  per  ton. 

The  W hi Q- Doodle  is  agold-bearing  vein,  discovered  in  1872,  and  owned 
by  Charles  Jeffries  and  J.  S.  Smith.  It  runs  southeast  and  northwest 
and  lies  one-quarter  mile  southwest  of  the  Pyrenees.  This  ledge  has  a 
26-foot  shaft,  showing  a  3-foot  crevice,  and  yields  a  quartz  of  the  same 
character  as  the  Pyrenees.  There  are  fifteen  tons  of  ore  on  tiie  dump, 
that  will  mill  from  $40  t«  $50  per  ton. 

The  Pittsburgh  is  a  gold-bearing  vein,  running  southeast  and  north- 
west, and  lying  3,000  feet  northeast  of  the  Pyrenees.  It  was  discovered 
in  1871  and  is  owned  by  Lewis  Eeeae  &  Co.,  of  Pittsburgh,  Pa.,  who 
hold  an  undivided  half  interest,  and  Messrs.  Sbively  and  others,  who 
together  hold  the  other  half.  This  ledge  has  a  100-foot  shaft,  showing 
a  2-foot  crevice,  and  yields  quartz  of  the  same  character  as  the  Pyrenees. 
There  are  six  or  eight  tons  on  the  dump,  that  will  mill  from  $40  to  $50 
per  ton. 

The  North  Atlantic  is  a  gold-bearing  vein,  situated  one  mile  north- 
west from  the  Atlantic  Cable.  It  was  discovered  in  1867  by  George 
Cater  and  John  McKay,  and  is  now  owned  by  them.  The  quartz  is 
similar  to  that  of  the  Atlantic  Cable,  and  will  mill  about  $20  to  the 
ton.    There  is  a  50-foot  incline  on  the  vein. 

The  Four  Johns  is  a  ledge  on  the  same  bill  as  the  Pyrenees.  It  ia 
opened  by  two  shafts,  165  and  180  teet  deep,  respectively.  John  Murphy 
is  the  owner.  There  is  a  large  quantity  of  decomposed  quartz  on  the 
dump,  which  Mr.  Murphy  proposes  to  run  through  sluice-boxes  next 
spring. 

The  Eosa  Whitford  is  a  gold-bearing  vein  lying  about  two  miles  south 
of  the  Atlantic  Cable,  and  running  northerly -and  southerly.  It  is  from 
8  to  9  feet  in  width,  with  well-defined  wall-rocks.  The  rock  is  a  dark- 
brown  decomposed  quartz  carrying  fine  gold.  The  owners  of  the  ledge 
are  Dr,  Whitford,  William  Foster,  and  Thomas  Stewart.  They  have 
put  down  an  incline,  atanangleof  45°,  to  the  length  of  65,  feet.  Messrs, 
Whitford  &  Co.  are  engaged  in  the  erection  of  a  5-stamp  mill  to  work 
the  ore  from  this  mine.  There  is  about  eighty  tons  of  ore  ou  the  dump, 
specimens  of  which  assay  variably  all  the  way  from  §10  to  $176  per  ton. 

There  are  many  other  claims,  but  no  trustworthy  information  can  at 
present  be  had  concerning  them. 

Mr.  Charles  Jeffries  owns  placer-mines  at  Georgetown  that  will  pay 
from  $6  to  $10  per  day  to  the  hand.  The  great  trouble  with  working 
the  Georgetown  diggings,  which  are  undoubtedly  rich,  is  the  level  na- 
ture of  the  ground  and  the  consequent  want  of  dumping-room. 

Of  the  two  gold-mills  at  Cable,  the  Nowlan  mill  was  recently  sold  for 
taxes,  and  was  bought  by  D.  S.  Corbin,  assignee  of  William  Nowlan.  It 
has  been  entirely  icUe  for  several  years. 
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TheHanauer  mill,  now  owned  by  L.  H.  Hershfleld&Bros.,  of  Helena, 
ia  in  good  ruuifing  order,  aDtl  will  sooq  start,  cmahing  Pyrenees  rock, 
under  tiie  direction  of  Mr,  S.  Cameron. 

Silver  Lake  district,  one  of  the  newly  diacovered  silver  districts,  is  beau- 
tifully situated  on  the  "weU-timbered  hills,  sucrounding  a  very  romintic 
lake  of  clear  water,  about  one  square  mile  in  extent,  and  of  very  great 
depth.  The  lake  has  no  visible  outlet.  The  district  was  located  in  No- 
vember, 1874,  and  is  about  five  miles  sonth  of  the  Atlantic  Cable  lode. 
The  country  rock  is  white  limestone.  The  veins  discovered  last  fall  show 
very  rich  chloride  aud  sulpLuret  ores,  assaying  as  high  as  $3,000  to 
#10,000  per  ton.  The  two  best  veins  appear  to  be  the  Silver  Moss,  so 
named  from  the  appearance  of  the  free  silver  iu  the  ore,  and  the  Borneo. 
There  are  shafts  sunk  from  40  to  50  feet,  A  considerable  quantity  of 
quartz  has  been  takeu  out  that  will  assay  from  $400  to  $500  per  ton ; 
and  a  few  tons  are  ready  sacked  for  shipment,  that  will  assay  $1,500 
per  ton. 

Silver  Hill  district  was  discovered  in  June,  1875,  and  is  situated  from 
four  to  five  miles  west  of  Silver  Lake  district,  in  a  heavily  timbered 
and  exceedingly  rough  country.  There  are  several  narrow  veins  con- 
taining quartz  similar  to  that  of  the  Silver  Lake  district. 

The  Beer  Lodge  district  was  discovered  in  June,  1875.  It  is  situated 
about  six  miles  northeast  iront  the  Atlantic  Cable  lode.  The  principal 
veins  recorded  are  the  Crystal,  FP,  Beecher,  and  Moonbeam.  There  are 
numeroua  prospecting  shafts  sunk  from  5  feet  to  35  feet.  The  specimens 
taken  out  by  Mr.  Cameron,  one  of  the  original  discoverers,  resemble 
the  quartz  from  Silver  Lake  district. 

The  ore  from  these  districts  is  said  to  be  free-milling  ore,  but  that 
will  probably  pay  better  if  treated  by  the  roasting  process.  In  many 
respects  it  resembles  that  found  on  the  Comanche  Hill,  iu  the  Philips- 
burgh  district. 

There  is  no  doubt  that  this  section  of  country  is  exceedingly  rich  in 
both  silver  and  gold.  It  is  gaining  the  attention  of  miuers  aud  quartz 
speculators,  and  will  soon  rise  to  prominence  as  one  of  the  richest  sec- 
tions in  Montana. 

All  that  it  is  necessary  to  add  here  is  that  this  neighborhood  has  not 
been  even  fairly  prospected ;  that  the  water  and  timber  advantages  can 
hardly  be  surpassed ;  that  the  grazing  is  excellent,  aud  the  facilities  of 
communication  with  Deer  Lodge  City  are  good.  Wages  for  miners  at 
,  quartz  and  placer  mines  are  $4  per  day.    Board  costs  $8  per  week. 

Fhilipsburgh  district.— The  town  or  village  of  Philipsburgh  is  situated 
near  the  mouth  of  Camp  Creek  (a  tributary  on  the  right  bank  of  Flint 
Creek),  in  latitude  4fio  21'  north  and  longitude  113°  1&  west  from  Green- 
wich. The  district  (also  called,  I  believe,  Flipt  Creek  district)  is  trav- 
ersed by  three,  gulches,  running  from  east  to  west,  nearly  parallel,  and 
about  three-eighths  of  a  mile  apart.  Of  these  Camp  Creek  is  the  central 
one.  Frost  Creek  lying  to  the  south  and  Comanche  Gulch  to  the  north  of  it. 
These  creeks  all  head  in  a  spur  of  the  Gold  Creek  Mountains.  The 
mines  are  located  within  an'  area  about  two  miles  iu  length,  easterly 
and  westerly,  from  the  base  of  the  foot-hills  up  the  gulches,  and  two 
miles  in  width  northerly  and  southerly  across  said  gulches.  The 
coantry-rock  is  limestone  and  granite,  the  dividing-line  between  the 
limestone  and  granite  running  north  aud  south  on  the  eastern  edge  of 
the  present  mining-camp.  Some  of  the  mines  on  Trout  Hill  lie  on  this 
line,  having  the  uorth  wall  of  limestone  and  the  south  of  granite. 

Camp  Creek  appears  to  be  the  dividing-line  between  two  distinct 
kiuds  of  vein-material,  nearly  all  uorth  of  this  line  being  free-milling 
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ore,  wbile  nearly  all  south  of  it  is  roastiiig-ore.  However,  nearly  all 
the  ores,  both  north  and  soath  of  this  line,  may  be  advantageously 
roasted  before  amalgamation. 

The  whole  of  this  district  is  covered  with  "  croppinga"  and  "  float," 
the  claims  recorded  and  represented  being  almost  countless.  A  large 
amount  of  work  has  been  done  in  prospecting.  In  this  report  only  the 
most  prominent  and  promisiag  lodes  are  mentioned.  Of  those  lying 
south  of  Camp  Creek,  and  containing  ores  that  can  be  worked  to  advan- 
tage by  the  roasting-process  only,  may  be  mentioned  the  following, 
running  easterly  and  westerly :  The  Speckled  Trout,  Gem,  Cliff,  Poca- 
hontas, Portland,  Kitty  Clyde,  Navajo,  Scratch-awl,  Franklin,  Burr, 
Algonquin,  Overman,  Estell,  Little  Jenny,  Caledonia,  and  San  Fran- 
cisco, Running  northerly  and  southerly :  The  Golconda,  Cordova, 
Sharktown,  Salmon,  and  Blsick  Tiger. 

The  Speckled  Trout  has  been  mentioned  in  my  former  reports.  It 
has  a  great  reputation  for  width  and  richness  of  vein,  but  the  present 
management  (the  iTorthwest  Mining  Company,  to  which  the  mine  and 
mill  were  sold  a  couple  of  years  ago  by  Mr.  Cole  Sauuders,  for  the 
reported  sum  of  $250,000)  pursues  a  policy  of  strict  secrecy,  allowing 
no  visitors  to  examine  the  works,  and  furnishing  no  information  to 
inquirers.  Opinions  are  divided  as  to  the  condition  of  affairs  indicated 
by  this  policy,  the  majority  inclining,  perhaps,  to  infer  that  the  mine  is 
very  much  richer  than  the  owners  care  to  permit  the  public  to  know. 
The  circumstances  will,  of  course,  bear  another  construction.  Accord- 
ing to  information  which  I  receive  from  a  tolerably  trustworthy  source, 
the  present  length  of  the  incline  is  237  feet,  at  an  angle  of  45°,  and  the 
aggregate  length  of  tunnels  and  levels  is  about  500  feet.  A  vertical 
shaft  is  now  in  progress,  to  strike  the  incline  150  feet  &om  the  sarface. 
The  ore  is  said  to  be  in  a  continuous  vein  of  great  width  and  high 
grade. 

The  Salmon,  owned  by  Messrs.  Eetell  and  Holland,  of  Philipsburgh,  is 
situated  on  Trout  Hill.  This  is  a  contact-vein,  8  feet  wide,  lying  be- 
tween limestone  and  granite.  The  claim,  located  in  1866,  comprises 
1,200  feet  of  patented  and  400  feet  of  unpatented  ground.  The  cost  of 
work  done  in  developing  it  was  $3,000,  including  two  shafts,  46  feet  at 
an  angle  of  io°  and  30  feet  vertical,  respectively.  The  gaugue  is 
quartz;  the  ore  galena,  carbonate  of  lead,  with  silver  sulphurets,  &c. 
The  highest  assay  made  from  picked  rock  ran  up  to  $3,500,  The 
amount  of  ore  taken  out  of  this  mine  and  all  now  on  the  dump  is  125 
tons,  of  an  average  value  of  $125  per  ton. 

The  Franklin,  owned  by  various  parties,  is  situated  on  Franklin  Hill 
on  the  south  side  of  Frost  Creek.  It  was  located  in  1S6G,  400  feet  being 
claimed.  About  $3,000  worth  of  work  has  been  done  in  developing. 
The  shaft  is  40  feet,  vertical,  with  a  tunnel  50  feet  in  length.  The 
country -rock  is  limestone;  the  gaogue,  quartz;  the  ore  contains  galena, 
carbonate  of  lead,  manganese,  antimony,  and  sulphnret  of  silver.  The 
highest  assay  ever  made  Irom  picked  rock  ran  $5,000  per  ton.  About 
60  tons  of  ore  have  been  taken  from  this  mine,  with  an  average  value 
of  $130  per  ton.  There  now  remain  on  the  dump  20  tons,  that  will  aver- 
age $100  per  ton. 

The  Gem,  owned  by  the  Irvine  family,  of  Deer  Lodge  City,  is  situated 
on  Trout  Hill.  The  claim,  located  in  1867,  is  2,200  feet  in  length,  and 
has  had  $1,500  worth  of  work  done  on  it.  The  shaft  is  100  teet,  ver- 
tical. The  eouutry-rock  is  limestone;  the  gaugue,  quartz;  the  ore  con- 
tains galena,  carbonate  of  lead,  sulphuret  of  silver,  and  magnanese.  The 
highest  assay  made  went  $600  per  ton.      There  has  been  50  tons  of 
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ore  taken  out,  of  an  average  assay-value  of  S123  per  ton,  which  is  now 
on  the  dump.' 

The  Cliff,  owned  by  the  Ilope  Mining  Company,  of  Saint  Louis,  Mo,,' 
ia  situated  on  Trout  Hill.  It  was  located  in  1866,  with  a  claim  of  1,150 
feet.  The  vein  outcrops  for  nearly  2,000  feet,  from  8  inches  to  2  feet  in 
thickness,  running  east  and  west,  with  dip  about  87°  south.  Value  of 
work  done  in  developing,  82,500.  Length  of  shaft,  28  ffiet,  with  80  feet 
of  tunnels  and  levels.  The  country-rock  is  white  magnesian  limestone 
and  quartaites.  The  gangue  is  quartz;  the  ore,  zincblende  and  argen- 
tiferous galena.  The  highest  assay  of  picked  rock  yielded  8259.67  per 
ton.  Average  assays  of  the  three  grades  of  ore :  First  quality,  $60 ; 
second  quality,  $25 ;  third  quality,  $17,50.  About  25  tons  of  rock  has 
been  taken  out,  and  is  now  on  the  dump,  of  an  average  value  of  820 
per  ton. 

Among  the  claims  deserving  at  least  brief  mention  are  the  follow- 
ing: 

The  Caledonia,  owned  by  W,  Graham,  of  Pbilipsburgh ;  glOf)  ex- 
pended in  development,  and  1^  tons  of  ore  extracted,  of  the  average 
value  of  $75  per  ton. 

TheOverman,  ownedby  W.  Grriham,of  Philipsburgh;  $200  expended 
in  development,  and  IJ  tons  of  ore  extracted,  of  the  average  value  of 
$40  per  ton. 

The  San  Francisco,  owned  by  Estell  &  Holland,  of  Philipsburgh.  This 
ledge  is  in  the  granite,  has  a  shaft  il  feet  deep.  Development  cost  8250, 
and  60  tons  of  ore  taken  out  have  an  average  value  of  $40  per  ton. 

The  Estell,  owned  by  Estell  &  Holland,  of  Philipsburgh,  is  in  lime- 
stone and  granite ;  shaft,  26  feet ;  cost  of  development,  $200 ;  and  25 
tons  of  ore,  of  the  average  value  per  ton  of  $50,  taken  out. 

The  Navajo,  owned  by  C.  V.  Timmons  &  Co.,  is  situated  on  Trout 
Hill,  in  limestone ;  has  shaft  40  feet  deep ;  8300  expended  in  develop- 
ment, and  5  tons  of  ore,  averaging  $100  per  too,  taken  out. 

The  Scratch-awl,  owned  by  Murray,  Durfee  &  Co.,  of  Philipsburgh ;  is 
in  limestone,  with  a  shaft  60  feet  deep,  and  a  cut  12  feet  long  ;  $700  ex- 
pended in  development,  and  5  tons  taken  out,  that  will  average  8100  per 
ton. 

The  Cordova  (numerous  owners)  has  a  30-foot  shaft,  and  120  feet  of 
tunneling ;  500  tons  of  ore  have  been  taken  from  this  mine,  that  will 
average  $50  per  ton  ;  there  has  been  $3,000  expended  in  development. 

Of  ledges  lying  north  of  Camp  Creek,  and  containing  ore  capable  of 
being  worked  by  free-milling  processes,  but  that  can  be  yet  better  worked 
by  the  roasting  process,  may  be  mentioned  the  following : 

The  Comanche,  Comanche  Extension,  Hope,  Emma,  Dead  Thing, 
tJ.  S.,  Cordova,  Whistle-pecker,  Mohawk,  Willard,  Ophir,  Mountain 
Queen,  Acquilla,  Dashaway,  Apache,  and  Silver  Bend. 

The  Comanche,  owned  by  the  Hope  Mining  Company,  of  Saint  Louis, 
Mo.,  is  a  4-foot  vein,  striking  east  and  west,  with  quartz  gangue,  and 
ore  carrying  snlpbarets  of  silver  and  copper.  The  company  claims 
550  feet,  under  a  location  made  July  11, 1860.  The  development  consists 
entirely  of  open  work,  and  has  cost  $0,000.  The  highest  assay  made 
from  picked  rock  yielded  $1,560.41  per  ton.  Three  grades  of  ore  will 
average  as  follows :  First  quality,  $200 ;  second  quality,  860 ;  third 
quality,  $25;  with  a  general  average  of  $50  per  ton.  The  rock  inclosing 
the  vein  is  a  dark-blue  limestone.  The  quantity  of  ore  taken  out  since 
opening  cannot  now  be  estimated.  There  is  now  on  the  dump  16  tons, 
that  will  average  $200  per  ton. 
The  Comanche  claim  ITo.  2,  owned  by  Dr.  J.  M.  Merrell,  of  Phillps- 
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burgh,  was  located  Id  1866.  It  covers  200  feet.  The  country-rock  is  lime- 
stone.  Quartz  anrt  spar  tbrm  tlie  gangue,  with  ore  of  sulphurets  of  sil- 
ver and  copper.  The  shaft  is  llo  feet  deep,  on  an  angle  of  45° ;  $4,000 
has  been  expended  in  develojiment.  The  highest  assay  from  picked 
rock  yielded  8^,000  per  ton.  There  has  been  400  tons  taken  out,  with 
au  average  value  of  $45  per  ton ;  and  the  dump  now  contains  150  tons, 
with  an  average  ■value  of  837  per  ton.    The  vein  runs  east  aud  west. 

The  (Jomanche  Extension  is  held  by  numerous  owuera.  The  vein  is 
traced  2,200  feet,  and  was  located  in  1800.  There  has  been  fully  $10,000 
expended  in  development,  auti  several  shafts  have  been  sunk,  varying 
from  20  to  80  teet  in  depth.  There  have  also  been  several  levels  and 
tunnels  run,  aggregating  500  feetr.  The  lode  is  inclosed  in  limestone, 
with  quartz  and  spar  for  gangue,  andoreconsistingof  carbonate  of  lead, 
sulphurets  of  silver,  copper,  &c.,  varying  considerably  throughout  the 
vein.  The  highest  assay  made  from  specimen  rock  was  $2,000  per  ton. 
The  average  ore  is  of  low  grade.  There  has  been  about  1,000  tons  of 
ore  taken  out,  that  will  average  about  $25  per  ton ;  this  is  nearly  all 
now  on  the  dump.    The  vein  strikes  east  and  west. 

The  Hope,  owned  by  the  Hope  Mining  Company,  of  Saint  Louis,  Mo., 
is  a  vein  of  free-milting  ore,  consisting  of  sulphurets  of  silver  and  cop- 
per, with  ruby  silver ;  quartz  gangue,  inclosed  in  white  and  blue  lime- 
stone. The  vein  has  an  easterly  and  westerly  directiou,  and  varies  in 
thickness  from  1  to  20  feet.  The  company  cla.ims  650  feet.  The  mine 
was  located  July  10, 1867.  There  has  been  $40,000  spent  in  develop- 
ment. There  are  two  shafts,  respectively  150  feet  and  70  feet  in  depth ; 
an  incline  of  115  feet,  at  an  angle  of  38°,  and  550  feet  of  tunnels  and 
levels.  The  highest  assay  that  has  been  made  from  picked  rock  yielded 
$3,851.25  per  tou.  The  three  grades  of  ore  yield  by  assay  the  following 
averages;  Kirst  quality,  $200;  second  quality,  $60;  third  quality,  $25 
pet  ton.  The  amount  of  ore  taken  out  will  reach  2,500  tons,  with  an 
average  value  of  $90  per  ton.  There  is  now  on  the  dump  500  tons,  with 
an  average  value  of  $97  per  ton.  The  working-results  of  this  ore  iu 
the  company's  mill  at  Philix>sbnrgh  show  an  average  yield  of  $58.14  per 
ton,  although  the  richest  ore  has  not  yet  been  worked. 

The  Emma,  owned  by  Eatell  &  Holland,  is  situated  about  400  feet 
north  of  the  Oomanche,  with  a  claim  of  1,500  feet;  was  located  in  1872. 
The  gangue  is  quartz  and  spar,  and  the  ore  contains  sulphurets  of  sil 
ver  and  copper.  The  highest  assay  made  &om  picked  rock  gave  $5,000. 
There  have  been  120  tons  taken  out,  of  the  average  value  of  $90  per 
tou,  108  tons  of  which  are  now  on  the  dump. 

Deserving  a  somewhat  shorter  notice  are  the  following  ; 

The  Dead  Thing,  owned  by  W.  Graham,  has  $250  expended  in  devel- 
opment, and  5  tons,  of  the  average  value  of  $45  per  ton,  taken  out. 

The  Willard,  owned  by  Estell  &  Holland,  has  shaft  20  feet  deep  ; 
$200  expended  iu  development,  and  20  tons,  worth  $100  per  ton,  taken 

The  Cordova,  owned  by  various  companies,  has  a  30-foot  shaft,  and 
120  feet  of  tunneling ;  $3,000  spent  in  development,  aud  500  tons,  of  an 
average  value  of  $50,  taken  out. 

The  Dashaway,  owned  fay  the  Hope  Company,  has  had  $500  expended 
iu  development. 

The  Apache,  owned  by  Murray  &  Durfee,  has  a  shaft  190  feet  deep, 
aud  250  feet  of  tunnels  and  levels ;  $10,000  expended  iu  development, 
with  but  small  product  of  ore,  according  to  report,  and  that  of  low  grade. 

This  comprises  a  list  of  the  most  promiuent  lodes  in  the  district, 
although  it  gives  no  adequate  conception  of  the  amount  of  work  that 
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has  been  done  in  prospecting.  Donbtle-ss  many  important  discoveries 
will  still  be  made  in  this  locality,  and  the  oldest  and  most  experienced 
residents  are  esceediogly  sanguine. 

Messrs.  Murray  &  Durfee  have  commenced  running  a  tunnel,  called 
the  Sharktown  tunnel,  through  the  Trout  Hill.  It  starts  from  about  the 
center  of  the  north  side  of  Trout  Hill  and  runs  south.  If  carried  on,  it 
will  cut  the  Speckled  Trout  and  other  mines  containing  the  richest  ore 
yet  found  in  the  district.  The  mouth  is  900  feet  below  the  level  of  the 
summit,  far  lower  than  any  of  the  shafts  on  the  hill  have  been  snnk. 
The  tunnel  has  advanced  00  feet,  and  has  struck  an  ore-vein  consisting 
of  feldspar,  manganese,  and  quartz  of  poor  quality.  The  tunnel  is  6  feet 
wide  by  6  feet  tt  inches  in  height  in  the  clear.  The  work  is  pushed  for- 
ward rapidly,  and  it  is  proposed  to  proceed  right  through  \he  hill.  What 
result,  further  than  draining  the  hill,  will  be  obtained  by  this  labor  it  is 
impossible  to  say.  The  proprietors  are  old  and  energetic  miners,  who 
feel  very  sanguine  of  striking  new  veins  of  ore. 

The  three  largest  companies  working  here  are  the  Sorthwest  Com- 
pany, the  Hope  Mining  Company,  and  the  Belmont  Company.  Of  the 
results  of  working  in  the  Cole  Sanders  Milt,  recently  purchased  hy  the 
Northwest  Company,  the  following  is  worthy  of  note:  That  ia  a  three 
mouths' run  with  a  d-stamp  battery,  and  a  drop  of  46  inches,  at  the 
rate  of  from  110  to  120  per  minute,  there  was  a  yield  of  845,000  from 
the  ore  crushed.  This  ore  came  from  the  Speckled  Trout  Mine.  The 
chloridizing  roasting  resulted  in  85  per  cent,  saved.  This  roasting  pro- 
cess was  first  adopHid  in  working  the  Speckled  Trout  ore,  by  the  advice 
of  Prof.  Charles  Sr)eight,  and  proved  a  perfect  success.  Mr,  Speight 
snceeeded  in  chlori<lizing  up  to  96  per  cent,  on  one  occasion ;  and  dnr- 
itig  his  superintendence  of  the  mill  the  average  was  from  90  to  93  per 
cent.  • 

The  Hope  Mining  Company  has  in  town  a  fine  stone  mill  of  10-stamps 
now  under  repair.  New  machinery  is  on  the  road  for  this  miil,  which 
will  start  up  again  before  long. 

The  Belmont  Company,  of  Saint  Lonis,  Mo.,  is  now  at  work  on  the 
Comanche  extension.  A  mill-site  has  been  surveyed,  a  millwright  en- 
gaged, and  active  preparations  are  making  for  the  immediate  erection 
of  a  10-stamp  mill  for  wet-crushing.  The  company  will  probably  ex- 
pend $75,000  in  these  improvements. 

The  Northwest  Company  is  adding  5  stamps  and  otherwise  improv- 
ing and  enlarging  its  mill. 

Altogether,  the  camp  promises  exceedingly  well  and  bids  fair  to  be 
the  most  prosperous  in  Montana. 

Of  the  country  surrounding  the  district,  it  may  be  said  that  the  sop- 
ply  of  timber,  both  for  building  purposes  and  for  fuel,  is  very  abund- 
ant, the  water-supply  is  excellent  and  of  large  extent,  while  the  foot- 
hills and  valley  are  "  a  paradise  for  stock." 

Butte  district. — Activity  in  this  district,  both  in  building  and  in 
mining,  ba^  advanced  daily  sinr^  the  Ist  of  September,  when  the  popu- 
lation began  notably  to  increase.  Notwithstanding  the  severity  of  the 
.weather  in  November,  the  work  of  building  dwelling-houses,  shaft- 
booses,  and  mining  operations  was  prosecuted  with  much  energy. 
Since  the  1st  of  October  forty-eight  dwelling-houses  and  sis  business- 
houses  have  been  erected  at  Botte;  the  new  town  Travooa,  three- 
I'ourths  of  a  mile  distant,  has  sprung  into  existence,  with  ^5  or  30  com- 
pleted buildings,  and,  in  addition  to  this,  18  shaft  and  ore  houses  have 
been  built  at  the  mines.  These  are  mostly  of  logs,  though  mt.ny  are 
framed,  a  few  being  large  and  fine  enough  to  befit  the  most  pretentious 
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city  iu  the  Territory.  Two  mills,  Farlin'a  and  How's,  are  fast  approach- 
ing corapletiou.  Work  has  been  retarded  by  the  severe  weather  in  Ho- 
veraber,  and  by  the  impossibility  of  getting  lumber  as  fast  as  needed. 
The  mills  are  designed  to  be  of  similar  capacity,  10  stamps,  though  the 
Farlin  mill  is  muuU  superior  in  size,  being  64  by  108  feet,  besides  a  fur- 
nace-building, covering  a  still  larger  area.  Tlie  machinery  and  equip- 
ments are  all  new  and  first-class.  The  How  mill  was  removed  th)m 
Brown's  tlulch,  85  miles  distant,  and  is  coneidered  as  good  as  new. 
The  main  building,  now  inclosed,  ia  38  by  TO  feet,  with  a  southern  pro- 
jection 24  by  36  feet. 

The  latest  developments  in  mining  have  been  made  principally  on  the 
folio  wing- named  lodes,  each  of  which  have  shafts  sunk  30  to  60  feet 
and  work  progressiug,  with  shaft-houses  erected  or  in  course  of  erec- 
tion : 

Late  Acquisition  lode ;  Lef&er  &  Clark ;  ore,  rich  silver  sulphide. 

Mount  Moriah  lode ;  W.  A.  Clark ;  character  of  ore  not  determined. 

New  Era  lode;  Irvine  &  Noyes;  lead  carbonates  and  sulphides, 
assaying  high  in  silver. 

Late  Acquisition  Spur  lode;  Packer  and  others;  two  feet  of  rich 
quartz,  bearing  sulphide  of  silver ;  assays  $200  to  $600. 

Banker  lode;  Smith  &  Coughenoor;  twenty  inches  of  homogeneous 
quartz,  bearing  sulphide  of  silver,  with  traces  of  lead  and  iron ;  assays, 
unassorted,  from  $300  to  $300. 

La  Plata  lode;  Downs,  Leary,  Jones,  and  others;  3|  feet  of  rich  silver 
and  gold  bearing  ore ;  silver  mostly  as  sulphide ;  flue  prospect  for  large 
quantities  of  free-milling  ore. 

Bnenoa  Ayres  lode ;  Farraday  &  Clark;  believed  to  be  the  western 
extension  of  the  La  Plata ;  ore  similar. 

Josephiu^lode;  Butcher,  Archibald  &  Bamsdell;  2 J  feet  of  galena 
and  lead  carbonate,  assaying  high  in  silver;  fine  smelting-ore. 

Frank  Moulton  lode ;  W.  A.  Clark ;  2  to  3  feet  of  silver-bearing  quartz, 
wilh  some  carbouat«  of  lead. 

■\Vappello  lode ;  W.  L.  Farlin ;  character  of  ore  not  tested. 

Anselmo  lode ;  F.  Hirsch  and  others ;  2  feet  of  fine  ore,  carrying  silver 
sulphide ;  assays  up  to  $400  per  tou. 

Neptune  lode;  Prowse,  Clark,  and  others;  a  strong  vein  of  ore,  carry- 
ing sulphide  of  silver ;  assays  $100  and  upward. 

Stinson(?)lode;  Stinson;  2|feet  of  quartz,  carrying  considerable  silver; 
same  character  as  Neptune,  of  which  it  is  probably  an  extension. 

Mountain  Boy  lode ;  Sherr,  Bosman,  Jockey,  and  others ;  3  feet  of 
quartz,  with  seams  of  very  rich  chloride  of  silver ;  assays  $200  to  $800. 

Anglo-Saxon  lode;  W.  L.  Farlin;  a  strong  vein  bearing  silver  and 
gold ;  contract  to  sink  50  feet  nearly  completed. 

In  copper,  the  development  at  present  is  mainly  on  the  Parrot  lode. 
One  claim,  owned  by  Parks  &  Eamsdell,  has  a  shaft  over  100  feet,  with 
levels,  from  which  a  rich  oxide  of  copper  is  taken  and  shipped  east  for 
reduction.  Another  shaft,  owned  by  Downs  &  Leary,  is  now  leased 
to  Captain  Parkinson,  who  is  taking  out  flue  ore  from  the  100-foot  level. 

These  lodes  are  undergoing  active  development;  scores  of  others 
have  had  "representation  work"  done.  The  rich  veins,  Travona  and 
others,  owned  by  W.  L.  Farlin,  though  better  developed  than  any  other 
silver-mines  in  the  camp,  are  not  raising  ore  at  present,  but  will  resume 
when  the  mill  starts  up  and  better  lacihties  for  removing  the  water 
have  been  applied. 

The  present  status  of  the  camp  is  very  encouraging.  Great  expecta- 
tions are  indulged  for  next  season,  smelters  and  reduction-works  for 
copper-ores  and  base  silver-ores  will  probably  be  built  next  summer. 
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These,  with  the  tnills  now  erecting  and  others  projected,  will,  it  is  antici- 
pated, make  Butte  the  leading  camp  of  Montana. 

In  addition  to  the  copper-mines  at  Butte,  in  Deer  Lodge  County,  very 
rich  copper-veins  have  been  discovered  by  Messrs.  Arnold  &  Door,  Mr, 
Chisholm,  aud  others,  at  the  head  of  Snow-Shoe  Gulch,  near  Blackfoot 
City.  The  ore  is  a  beautlM  green  carbonate,  auil  that  selected  and  sold 
for  shipping  averages  50  per  cent,  copper. 

LEWIS  AND  CLARKE  COUNTY. 

The  mines  in  this  county  have  been  so  fnlly  described  heretofore  that, 
with  the  exception  of  the  Ten-Mile  district,  given  below,  I  have  not 
thought  it  necessary  to  treat  them  over  again.  Some  new  discoveries 
of  silver  and  copper  veins  have  been  made  since  my  last  report. 

The  most  noted  silver-vein  is  called  the  Lexington,  and  is  situated 
about  four  miles  northeast  from  Helena.  The  vein  is  about  4  feet  wide, 
and  the  ordinary  vein-matter  will  average  about  §150  jier  ton  in  assay- 
ing. But  lately  the  owners  have  strnck  a  zone  about  12  inches  wide 
that  is  marvellous  in  richness.  It  appears  to  be  composed  of  horn-sii- 
ver  and  native  silver  in  mossy  bunches,  and  net- works  of  wires  crossing 
each  other  as  large  as  straws.  The  specimens  are  extremely  beautiful, 
and  of  course  yield  by  assay  very  high  values,  (up  to  $35,000  per  tou.) 
This  valuable  claim  is  owned  by  Mr.  W.  0.  Child,  of  Helena,  and  Mr. 
Benjamin,  of  San  Francisco.  Work  is  being  pushed  forward  on  it  now, 
and  the  mine  will  be  tJioroughly  tested  during  the  coming  year. 

A  large  number  of  argentiferous  galena-lodes  in  the  vicinity  of  Helena, 
a.nd  some  almost  within  the  town  limits,  have  been  discovered  and 
proved  to  be  valuable. 

Fine  copper-veins  have  been  discovered  during  the  past  year  across 
the  Prickly  Pear  Basin,  within  15  miles  of  Helena.  Some  of  the  veins 
are  from  7  to  10  feet  in  width,  and  the  ore  runs  from  20  to  40  per  cent. 
copper.  Generally  only  enough  work  has  been  done  on  them  to  comply 
with  the  laws  of  Congress  and  the  Territory  to  enable  the  discoverers 
to  hold  them. 

The  gold-veins  and  the  working  of  the  quartz-mills  at  XTnionville  and 
Park  City,  4  miles  west  of  Helena,  have  been  fully  described  in  my 
former  reports.  No  new  discoveries  of  importance  were  made  in  these 
locahties  during  the  past  year;  but  the  mines  have  yielded  about  the 
usual  average,  and  have  given  steady  employment  to  several  hundred 
men,  with  profits  believed  to  be  satisfactory  to  their  owners. 

Ten-3Iile  district. — This  district  comprises  a  somewhat  indefinite  range 
of  country  on  Ten-Mile  Creek.  The  principal  mines  are  about  20  miles 
in  a  southwesterly  direction  from  Helena.  Eed  Mountain,  situated 
near  the  center  of  the  district,  rears  its  crest  nearly  11,000  feet  above 
the  level  of  the  sea  and  2,500  feet  above  the  level  of  the  creek. 

The  geological  formation  of  the  district  embraces  nearly  all  of  the 
varieties  of  granite — syenite,  perhaps,  predominating — traversed  by 
occasional  porphyritic  dikes.  On  the  north  and  east  is  a  limestone  for- 
mation, and  about  10  miles  northwesterly  from  Red  Mountain  the  Car- 
boniferous system  makes  its  appearance,  in  which  a  bed  of  coal  has 
been  discovered.* 

"  In  the  absence  of  a  personal  esoniiiiation  or  a  geological  survey  of  recognized  au- 
thority, I  cannot  vouch  for  the  accuracy  of  the  geological  descriptions  famiNheii  by  my 
correspondents,  who  frequently  adopt,  without  tliooppoituuity  of  carefalverifioation,the 
theories  and  the  nomenclature  current  among  the  miners.  Eed  Mountain,  forinstwice, 
has  once  been  reported  to  me  as  sedimentary  rock,  once  as  porphyry,  and  once  as  an  ex- 
tinct volcano.  That  the  "Carboaiferous  system"  here  alluded  to  is  true  Carboniferous 
ie  not  likely,  because  it  contains  ooal,  whereas  the  Carboniferous  strata  of  the  Bocky 
Mountains  are  deep-water  formations  and  barren  of  coal.— K.  W.  R. 
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The  development  of  the  mineral  wealth  of  the  district  has  been  very- 
much  retarded  by  a  lack  of  adequate  facilities  of  transportation,  a  dis- 
advantage indeed  which  besets  the  mining-industry  of  the  whole  Terti- 
tory.  No  ore  of  less  value  than  $200  per  ton  can  at  present  be  utilized 
by  the  miner  J  and  although  considerable  quantities  have  been  shipped 
from  the  district,  much  of  which  has  yielded  as  high  as  jSiOO  per  ton,  still  it 
is  evideut  that  .ore  of  so  high  a  grade  can  constitute  but  a  very  small  pro- 
portion of  the  material  mined  in  any  district,  for  the  poorer  ore  is  present 
in  predominating  quantity,  and  much  of  it  must  be  extracted  iu  order 
that  the  richest  may  be  sorted  out. 

The  subject  of  concentration  has  of  late  engaged  the  serious  atten- 
tion of  our  miners.  There  is  a  great  deal  of  ore  in  this  district  which 
will  yield  from  $20  to  $80  per  ton  in  silver,  but  which  is  at  present 
valueless  unless  it  can  in  some  comparatively  inexpensive  way  be  sepa- 
rated from  the  accompanying  gangue. 

Mr.  J.  W,  Genu  has  recently  made  some  experiments  in  this  district 
with  a  view  to  utilizing,  at  small  expense,  his  low-grade  ore,  and  has 
apparently  met  with  an  encouraging  degree  of  success,  by  means  of  a 
somewhat  rude  process,  as  follows:  The  ore  as  it  comes  from  the  mine 
is  first  crushed  in  a  Chilian  mill  and  run  into  a  large  tank.  It  is  then 
taken  out  and  washed  in  a  large  flnming-trough,  12  feet  long  by  26  inches 
wide.  The  heavy  ore  remains  in  the  box,  while  the  gangue  and  the  pro- 
portion of  ore  that  will  necessarily  go  over  is  run  through  commou 
sluice-boxes  over  riflles  and  blankets.  The  blankets  are  washed  every 
fifteen  minutes,  and  what  is  thus  saved  is  again  washed  in  the  head-box. 
In  this  way  ten  to  fifteen  tons  are  concentrated  into  one,  which  assays 
$1,560  per  ton. 

The  following  is  a  synopsis  of  such  lodes  only  as  have  been  to  some 
extent  developed : 

Hope  Ever,  situated  in  the  southern  part  of  the  district,  on  Benner 
Creek,  and  one  of  the  first  discoveries.  Its  strike  is  south,  58°  east ;  dip, 
sonth.  It  is  a  large  vein,  carrying  some  lead,  copper,  and  zinc,  and  gold 
and  silver  in  small  quantities.  Ou  the  surface  some  very  fair  prospects 
of  gold  were  obtained,  on  the  strength  of  which  machinery  was  pur- 
chased and  a  mill  erected,  which  was  run  but  a  short  time,  and  has 
since  stood  a  mute  monument  to  the  folly  of  building  mills  before  devel- 
oping lodes. 

Korth  Pacific,  discovered  May  10, 1873.  Course  of  vein  nearly  east 
and  west;  dip,  about  60°  south.  The  crevice  varies  in  width  from  4  to 
11  feet.  The  general  char^ter  of  the  ore  is  sulphureted,  galena  pre- 
dominating, accompanied  by  zinc-blende,  copper- pyrites  and  fahlerz. 
The  blue  and  green  carbonates  of  copper  are  met  with,  however,  in  the 
higher  portions  of  the  vein.  This  has  been  the  most  extensively-worked 
claim  iu  the  district.  Two  adits  have  been  driven  on  the  vein,  the  lower 
one  290  and  the  upper  one  154  feet.  A  shaft  has  also  been  sunk  110 
feet.  One  hundred  and  thirty  tons  of  ore,  taken  mostly  from  the  shaft 
and  upper  tunnel,  have  been  shipped  from  this  mine,  which  yielded 
about  $300  per  ton.  One  thousand  tons  of  ore  are  now  on  the  dump, 
which  will  require  to  be  concentrated  before  it  will  be  valuable  at  the 
present  rates  of  freight. 

South  Pacific ;  a  continuation  of  the  North  Pacific,  and  a  very  simi- 
lar vein,  but  not  euffleiently  developed  to  determine  its  value. 

Silver-Glance.  This  is  a  1,500-foot  claim,  and  is  situated  on  Eed  Mount- 
ain proper,  about  400  feet  south  of  the  North  Pacific.  Discovered  June 
25, 1873.  Course  of  vein,  east  and  west ;  dip,  sonth.  Crevice,  7  feet 
iu  width,  but  ore-streak  narrow,  varying  from  6  to  13  inches.     An  adit 
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has  been  driven  along  the  lode  300  feet,  and  a  shaft  was  sunk  at  the 
head  of  the  tunnel  to  the  depth  of  45  feet.  Abont  lOU  tons  of  ore  from 
this  lead  were  worked  by  the  barrel  process,  but  owing  to  the  base  metal 
in  the  ore,  and  perhaps  somewhat  to  the  inexperience  of  the  aaia,lga- 
mator,  the  result  was  in  most  respects  nn satisfactory.  Subsequently 
the  owners  shipped  10  tons  of  ore  to  Swansea,  which  sampled  nearly 
$400  per  ton.    Tiie  claim  has  been  surveyed  and  a  patent  applied  for. 

Try  Again;  discovered  July  IS,  1873.  Strike,  north  58°  east;  dip, 
south.  A  shaft  has  been  sunk  on  this  lode  to  the  depth  of  103  feet, 
showing  an  ore-streak  2J  feet  wide,  which  assays  from  $90  to  $350  per 
ton.  The  gangue  is  quartz,  carrying  fahlerz  and  brittle  silver.  Some 
galena  was  taken  from  the  top  of  the  mine  and  shipped,  which  aver- 
aged a  little  less  than  $200  per  ton.  The  owners  are  now  concentrating 
ore  from  the  lowest  workings  with  a  view  to  shipment. 

Little  Nelhe;  discovered  October  31,  1873.  Situated  on  the  west 
elope  of  Red  Mountain,  about  700  feet  west  of  the  Silver-Glance.  Strike, 
east  and  west;  dip,  south.  Crevice  3  feet  wide,  and  filled  with  ore, 
comprising  lead  and  iron  as  sulphides  with  copper  as  carbonate,  and  fah- 
lerz.   The  ore  is  of  rather  low  grade  and  will  need  to  be  eouceotrated. 

Caledonia,  situated  about  1,000  feet  west  of  the  North  Pacific  claim. 
Strike,  east  and  west ;  dip,  south.  This  is  a  large  crevice  carrying  a 
large  body  of  talc  and  quartz,  with  about  6  inches  in  width  of  galena 
which  assays  on  an  average  about  $100.  A  tuunel  has  been  run  ou  the 
vein  about  45  feet. 

Merritt,  situated  near  Euby  Creek.  Strike,  east  and  west ;  dip, 
south.  A  tunnel  has  been  run  on  the  vein  75  feet.  Width  of  crevic^, 
11  feet ;  width  of  ore,  4  feet.  Gangue,  quartz  and  hornblende,  the  horn- 
blende being  speckled  with  fahlerz,  which  I  believe  is  a  very  rare  occur- 
rence.   The  ore  of  this  mine  will  require  concentrating. 

Mammoth,  situated  1,000  miles  north  of  the  North  Pacific.  Discov- 
ered May  13, 1873.  Shaft  sunk  45  leet,  showing  a  12-foot  crevice  con- 
taining talc,  quartz,  and  galena.  Some  of  the  galena  shipped  to  eastern 
reduction- works  sampled  $111  per  ton. 

Carbonate,  situated  east  of  the  Try  Again,  discovered  August  29, 
1874.  This  vein  is  2  feet  wide  and  couta,ins  iron-pyrites,  carbonate  of 
lead,  and  galena,  the  average  assay-value  of  which  is  $120  per  ton,  A 
shaft  has  been  run  on  the  lead  45  feet. 

O.  H.  Bassett,  one  of  the  best-looking  claims  in  the  district  for  the 
amount  of  labor  done.  It  has  been  traced  for  several  hundred  feet  by 
a  succession  of  shafts,  in  all  of  which  is  exposed  a  very  handsome  and 
well-defined  crevice,  from  4  to  5  feet  wide,  containing  2  feet  in  width  ot 
milling-ore,  which  assays  about  $100, 

S.  P.  Bassett,  situated  200  feet  north  of  the  North  Pacific,  and  a  well- 
defined  lode,  but  contains,  so  far  as  yet  developed,  only  a  small  quantity 
of  ore,    A  tunnel  has  been  driven  about  40  feet. 

Daniel  Stanton,  situated  400  feet  south  of  the  Caledonia  claim.  This 
mine  at  one  time  presented  the  largest  body  of  galena  ore  that  has  been 
developed  in  the  district.  The  chimney  extends  abont  100  feet  along 
the  lode  and  is  from  3  to  5  feet  wide.  Its  extent  in  depth  is  not  known. 
Two  tunnels  have  been  run  on  the  vein  aggregating  200  feet,  and  a  shaft 
has  been  sunk  50  feet.  Several  hundred  tons  of  galena  have  been  taken 
out,  the  assay-value  of  which  was  about  $150  in  silver  and  70  per  cent, 
lead.    Two  shipments  of  ore  have  been  made  to  Philadelphia,  Pa. 

Micawber,  two  hundred  feet  south  of  the  Silver- Glance.  Strike,  east 
and  west;  dip,  south.  One  of  the  largest  and  strongest  veins  in  the 
district.    A  shaft  sunk  at  discovery  to  the  depth  of  40  feet,  and  levels 
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driven  from  tho  shaft.  A  large  part  of  the  ore  is  milliog-ore,  [quartz 
carrying  gold  and  silver,)  while  a  considerable  portion  is  galena  carrying 
iron  and  copper  pyritea.  Abont  20  tons  of  this  ore,  the  assay-value  of 
which  was  §300  per  ton,  has  been  shipped  to  Philadelphia. 

Hamlet  lode,  situated  oa  the  west  slope  of  Ked  Mountain  proper. 
Course,  east  and  west ;  dip,  south.  Width  of  crevice,  4  feet,  carrying 
galena,  zinc-blende,  and  gray  antimony,  assaying  from  $40  to  8100  per 
ton.    About  $1,000  worth  of  work  has  been  done  on  the  claim. 

McDonald ;  strike,  east  and  west ;  dip,  south.  Width  of  vein,  5  feet. 
Gangne,  quartz,  carrying  sulphides  of  lead,  zinc,  antimony,  and  silver, 
of  which  latter  there  is  about  $40  per  ton. 

Bunker  Hill,  situated  200  feet  north  of  tho  South  Pacific.  Strike, 
east  and  west;  dip,  south.  A  large  well-defined  vein,  the  gangue  of 
which  is  quartz,  carr.ving  lead,  zinc,  and  antimony  in  the  form  of  sul- 
phides, and  assaying  S35  per  ton  in  silver.  Some  specimens  of  molyb- 
date  of  lead  have  been  found  in  this  mine.  A  tunnel  has  been  run  on 
the  lode  about  30  feet. 

Teal  Lake,  discovered  June,  1873.  Course,  east  and  west;  dip,  south; 
width  of  crevice,  4  feet,  Gangue,  quartz  and  albite,  carrying  galena, 
zinc-blende,  and  carbonate  of  copper,  and  assaying  as  high  as  $200  in 
silver  per  ton ;  incked  specimens  assay  as  high  as  $1,000  per  ton.  There 
has  been  about  §2,000  worth  of  work  done  on  the  claim. 

Green  Owve ;  strike,  east  and  west ;  dip,  sonth ;  width  of  crevice,  6 
feet;  matrix,  quartz  and  talc,  carrying  galena  and  carbonate  of  cop- 
per. Some  specimens  of  brittle  silver-ore  have  been  found  in  this  mine. 
A  tunnel  has  been  run  on  the  lode  al>out  30  feet. 

Free  Speech;  strike,  east  and  west;  dip,  sonth.  Ore,  argentiferous 
galena  and  copper- pyrites,  with  a  sprinkling  of  brittle  silver.  Average 
assay,  $100  per  ton. 

Home  Ticket;  strike  and  dip  like  the  preceding.  A  large  vein  of 
talc,  containing  galena  and  zinc-blende,  but  little  developed. 

Lee  Mountain,  This  claim  is  2,200  leet  in  length,  and  is  one  of  the 
oldest  locations  in  the  district,  having  been  discovered  in  1865.  It  is  a 
very  large  vein,  and  has  been  traced  several  hundred  feet  on  the  sur- 
face. The  gangue  is  talc,  in  which  are  imbedded  galena,  zinc-blende, 
copper  carbonate,  copper-pyrites,  and  iron-pyrites.  There  are  occasional 
pockets  of  galena  nearly  or  quite  filling  the  crevice.  The  average  assay 
in  silver  is  about  $80;  picked  specimens  assaying  very  high.  Situated 
opposite  mouth  of  Beaver  Creek. 

Sixtj'-Nintb,  discovered  in  1875.  Situated  on  the  north  side  of 
Beaver  Creek.  A  2,200-foot  claim.  Crevice,  10  feet  wide.  The  ore  in 
this  vein  is  6  feet  in  thickness,  mostly  milling-ore,  assaying  from  $25  to 
$80  per  ton.  Two  shafts  have  been  sunk,  one  to  a  depth  of  25  feet  and 
the  other  15  feet. 

Robert  Lee,  a  west  extension  of  the  Lee  Mountain. 

Barnum  W.  Field,  supposed  to  be  an  east  extension  of  the  Lee 
Mountain. 

Evening  Shade,  situated  on  the  east  side  of  Beaver  Creek.  Dis- 
covered loth  of  July,  1873.  Crevice,  4  feet  wide,  carrying  galena,  which 
assays  $40  per  ton  in  silver,  picked  specimens  assaying  as  high  as  $400 
per  ton.  A  cross-adit  has  been  driven  184  feet  at  right-angles  to  the 
lode,  which  it  cuts  at  the  depth  of  120  feet.  Thence  a  drift  was  run  on 
the  crevice  40  feet.    The  ore  will  require  to  be  concentrated. 

The  foregoing  comprise  but  a  small  part  of  the  claims  located  in  this 
district,  but  it  is  believed  to  embrace  all  those  that  have  been  developed 
17  M 
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to  an  extent  sufficient  to  permit  intelligent  judgment  us  to  their  per- 
maaenc;. 

JEFFERSON    COUNTY. 

The  ^-ery  numeroas  silver-lodes  in  this  county  were  mostlj-  described 
by  name  in  my  reports  for  1873  and  187 i. 

The  groups  in  the  vicinity  of  Jefferson  City  aud  in  the  Boalder  Val- 
ley h.ave  been  extensively  worked  daring  the  year,  partly  with  a  view 
to  their  development  and  partly  for  profit. 

Work  on  the  Legal  Tender,  near  Claiioy,  has  been  suspended  on  ac- 
count of  vrater.  New  machinery  and  larger  pumps  will  have^to  be  pro- 
cured before  work  can  be  resumed. 

The  mine  is  claimed  to  be  as  lich  as  ever,  and  able  to  yield  $100,000 
per  year,  as  formerly,  when  the  necessary  improvements  are  made.  Its 
neighbor,  the  Mammoth,  is  idle  because  of  the  lack  of  mills  to  reduce 
its  rich  ores,  and  for  the  want  of  freighting  facilities,  as  are  many  others 
in  the  vicinity  of  Clancy- 
Five  hundred  tons  of  galena-ore  have  been  taken  out  of  the  famous 
Gregory  lode,  near  Jefferson  City,  and  sacked  ready  for  shipment  dur- 
ing the  past  winter.  As  much  more  could  very  soon  be  prepared,  but 
will  wait,  for  want  of  transportation,  until  another  year. 

The  Argentum  lode,  near  Jefferson  City,  has  not  been  worked  during 
the  year,  because  the  owners  prefer  to  wait  for  the  erection  of  reduc- 
tion-works at  home.  In  1873  over  100  tons  from  this  mine  were  shipped 
to  Omaha.  The  gross  value  after  reduction  was  $237  per  ton,  yet  the 
shippers  only  received  about  $100  per  ton  on  the  lot  for  their  share, 
after  paying  all  expenses  of  mining,  sacking,  reduction,  commis- 
sions, &c. 

Boulder  distriet — The  Eumley,  Comet,  and  adjoining  claims  in  the  dis- 
trict have  been  pretty  extensively  developed  the  past  autumn  and  win- 
ter. The  liumley  will  ship  during  the  summer  of  1876  500  tons,  worth 
on  the  average  $300  per  ton.  The  two  mines  above  named  could  pro- 
duce, it  is  claimed,  a  hundred  tons  per  day  each,  if  the  ores  could  be 
worked  at  home,  or  sold  at  what  the  owners  consider  a  fair  profit* 

The  owners  of  the  Eomley  have,  during  the  past  autumn,  formed  a 
joint-stock  company,  including  themselves  and  a  number  of  capitalists 
in  Philadelphia,  for  the  purpose  of  erecting  milling  and  smelting  works 
at  the  mine  during  the  nest  year.  This  mine  alone  could,  it  is  claimed, 
keep  a  hundred  stamps  at  work,  and  the  Comet,  with  the  dozen  exten- 
sions east  and  west  upon  it,  is  estimated  to  have  equal  capacity. 

The  Boulder  silver-district  is  certainly  one  of  the  most  extensive 
known  in  Montana.  The  whole  eastern  side  of  the  main  range  of  the 
llocky  Mountains,  from  Helena  southward  through  Lewis  and  Clarke  and 
Jefferson  Counties,  including  the  Little  Prickly  Pear  and  Boulder  Val- 
leys and  Ten-Mile,  abounds  in  silver-quartz  veius  on  almost  every  slope. 

On  the  eastern  slope  of  the  Prickly  Pear  Divide,  which  is  a  high  range 
separating  the  Prickly  Pear  and  White  Tail  Deer  Creek  from  the  Mis- 
souri River,  are  many  fine  gold- veins,  as  the  Blacker  and  Keating,  Lead, 
the  Iron  Eod,  the  great  gold  vein  at  Saint  Louis,  and  a  hundred  others, 
which  have  been  profitable  to  their  owners.  For  description  of  these, 
the  reader  is  referred  to  my  former  reports. 

*  I  must  say  iu  general,  without  meaning  to  apply  the  remark  to  this  Qoee  nioi'c  than 
nnotLer,  that  these  estimates  of  the  capacity  of  mines  are  usually,  amon^  our  western 
miners,  much  enaggeratecl.  Engineers  mill  aaderstand  that  the  production  of  a  mine 
cannot  be  douhled  at  will,  except  for  a  short  period.— R.  W.  E. 
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MEAGHER   COUNTY. 

Several  small  gold-quartz  mills  have  worked  succeHsfully  in  this  county 
duriug  the  past  year — one  especially,  at  Unck  Oreek ;  but  tbe  principal 
mineral  wealth  of  this  county,  so  far,  appears  to  be  in  its  placer-mines. 
The  celebrated  Confederate  Gulch,  which  yielded  its  millions  in  gold- 
dust  when  first  discovered,  is  still  paying  handsome  profits  to  its  owners. 
Thompson's  Gulch,  Eldorado  Bar,  Oane,  Avalanche,  White's,  New  York, 
and  Spring  Gulches,  American  Bar,  and  the  numerous  other  bars  all 
along  down  to  the  Gate  of  the  Mountain  and  Old  Bear  Tooth  Mountain 
are  yielding  well.  All  along  the  Belt  Eange  of  mountains,  north  and 
east  from  Helena  and  across  the  Missouri  Eiver,  promising  silver,  gold, 
and  copper  veins  have  been  discovered,  but  not  much  developed. 

Prom  the  Newlan  Copper  Mine^  at  Copperopolis,  in  Meagher  County, 
Benjamin  Kingsbury  shipped  during  the  season  forty  tons  of  ore  to  Bal- 
timore, which  gave  33^  per  cent,  copper,  and  netted  him,  after  paying 
all  expenses,  about  $25  per  ton.  He  owns  three  veins  contiguous  to 
each  other  that  are  wide  and  appear  to  be  permanent,  and  increase  in 
value  as  they  are  sunk  upon.  Ju  December  he  organized  a  company  at 
Saint  Louis,  Mo.,  which  will  probably  erect  works  to  reduce  these  ores 
during  1S76. 

The  gold-yield  of  Meagher  County  has  not  been  far  from  $350,000  for 
several  years  past,  and  the  promise  is  better  for  the  future,  as  small 
claim  owners  are  selling  out  and  consolidating  with  large  owners,  who 
are  bringing  in  larger  ditches.  This  is  taking  place,  indeed,  alloverthe 
Territory,  and  augurs  an  increased  yield  of  the  placer-mines. 

GALLATIN    COUNTY. 

This  has  hardly  been  considered  as  one  of  the  mining-counties  here- 
tofore, but  is  certainly  the  foremost  agricultural  county  of  Montana. 
Yet  it  contains  Bome  good  mines.  The  large  argentiferous  galena  mine 
on  Sixteen-Mile  Creek,  mentioned  in  my  last  report,  bids  fair  to  fulfill 
all  the  promise  of  its  first  working,  and  considerable  ore  has  been  pre- 
pared for  shipment  to  the  Bast  next  year,  to  test  its  value. 

The  placer  gold-mines  at  Emigrant  Guldh  and  the  noted  GlarVa  Fork 
galena-silver  mines,  described  in  my  last  report,  although  on  the  Upper 
Yellowstone  or  its  tributaries,  are  only  accessible  irom  Bozeman,  in 
Gallatin  County,  and  may  be  considered  to  belong  to  it. 

The  yield  of  Emigrant  Gulch  the  past  season  has  been  about  $40,000 
of  gold-dust.  The  Clark's  Fork  mines  show  on  the  surface  large  quan- 
tities of  galena  and  silver  ore,  very  rich  in  galena — 60  to  80  per  cent. — 
and  in  silver  bearing  I'rom  $40  to  $600  per  ton,  according  to  tbe  tests 
that  have  been  made.  These  mines  are  10,000  feet  above  eea-level  in 
the  mountains,  and  J20  miles  southeast  from  Bozeman,  and  accessible 
only  on  horseback.  A  company  has  been  formed  to  begin  their  develop- 
ment. But  it  will  take  both  time  and  money  to  make  them  profitable. 
The  improvement  of  navigation  on  the  Yellowstone  would  bring  steam- 
boats within  100  miles  of  tliera. 

MABJSOH   COUNTY. 

During  the  year  1875  there  was  shipped  by  Wells,  Fargo  &  Co.'s 
Express,  from  the  Virginia  City  ofBce,  gold-dust  to  the  amount  of 
$424,628,  as  reported  by  their  agent,  Mr.  H.  B.  Howell.  From  the  differ- 
ent camps  within  tbe  county  the  following  brief  notes  have  been  gath- 
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Alder  Gulch. — Last  season  was  a  favorable  one  for  placer-mininp:,  and 
it  is  estimated  that  tlie  yield  from  Alder  Guleh  was  nearly  or  qnite  np 
to  tlie  average  of  the  last  few  years.  Some  portions  of  it  have  been 
worked  out ;  bat  the  prevalence  of  lower  wages  and  the  consolidation 
of  many  small  claims  under  the  control  of  a  few  large  companies  main- 
tains the  yearly  product  without  material  decrease.  Several  tracts  of 
ground  in  the  lower  part  of  the  gulch — considered  of  little  value — have 
been  pnrchased  by  Obiuamen,  and  are  evidently  paying  them  well.  With 
two  or  three  exceptions,  the  mine-owners  along  this  creek,  a  distance  of 
16  miles,  bave  applied  for  United  States  patents. 

Barton  Gulah. — Barton  Creek  beads  at  the  foot  of  Old  Baldy  Mount- 
ain, and  just  over  a  low  divide  from  the  right  fork  of  Alder  Creek, 
Acting  upon  the  presumption  that  the  source  of  the  gold  found  in  the 
bed  of  the  latter  was  at  its  head,  and  that  some  of  the  precious  metal 
would  naturally  find  its  way  down  the  cbannel  of  Barton  Gulch,  con- 
siderable prospecting  has  been  done  in  the  latter,  but  with  small  returns, 
lu  the  upper  portion  there  is  a  scarcity  of  water,  and  in  the  lower  part 
the  bed-rock  lies  very  deep ;  still  the  men  at  work  in  it  are  confldent  of 
ultimate  success.  On  a  right  fork  of  this  stream,  Mr.  Robert  Williamson 
bas  discovered  and  opened  a  vein  from  which  a  considerable  amount 
of  good-looking  quartz  has  been  taken.  A  working  test  next  spring  will 
determine  its  value  as  a  gold-ore. 

Bivens  Gulch. — In  this  gulch  placer-mining  has  been  systematically 
carried  on,  and  large  "clean-ups"  are  the  results.  The  yearly  yield  is  on 
the  increase,  and  the  gold  obtained  is  of  a  flue  quality. 

Brown's  Guhh. — Near  the  head  of  this  gulch,  Mr.  M.  D.  Platner  has 
been  successfully  treating  the  rich  silver-ores  of  this  district,  ia  which 
are  situated  the  Pacific,  Black,  Gould  &  Cnrry,  and  other  lodes.  By 
means  of  a  rude  but  clever  arrangement  of  quicksilver-tanks,  steam  is 
generated  and  the  pulp  submitted  to  its  action.  This  suggests  that, 
with  proper  facilities,  these  ores  might  be  easily  and  profitably  worked 
on  a  large  scale. 

The  placer-mines  in  Brown's  Gulch  are  being  rapidly  opened  and  pay 
good  wages.    Several  claims  are  surveyed  and  advertised  for  patents. 

California  Gulch. — In  this  guleh  the  water  is  used  to  the  best  advan- 
tage, but  the  supply  is  limited,  and  many  good  claims  are  lying  idle. 

Cojpper  Belt  district. — This  new  district  is  at  the  south  point  of  the 
Euby  Mountain,  and  takes  its  name  from  the  first  lode  discovered,  the 
Copper  Belt.  Several  well-defined  veins  of  low-grade  eopper-ore  have 
been  found  A  sample  forwarded  to  the  Baltimore  Copper  Works  was 
returned  as  copper- glance,  free  from  antimony  and  arsenic,  assaying  25.2 
per  cent,  of  copper,  with  no  silver. 

Harris  Gulch. — The  placer-ground  in  this  gulch  is  worked  so  far  as 
the  limited  supply  of  water  will  permit,  and  on  the  average  pays  very 
well. 

Havana  district. — In  the  Havana  or  Cherry  Creek  silver-district, 
work  has  been  suspended  on  all  but  the  two  principal  lodes,  the  Ensel- 
man  and  the  Eberhart,  both  of  which  are  looking  very  well.  A  con- 
siderable quantity  of  rich  ore  has  been  taken  out,  but  the  lack  of  cap- 
ital to  develop  and  erect  the  necessary  works  retards  progress. 

Hot  Spring  district. — In  this  district  the  Red  Blufi',  Silver  Shower, 
and  other  lodes  have  produced  largely,  and  it  is  expected  that  the  pro- 
duct for  the  nest  year  will  be  far  in  excess  of  this.  The  fine  Midas  mill, 
at  Sterling,  stands  idle,  but  the  MaUory  and  Olds  mills,  and  the  Eed 
Bla£f  arrastra  below,  are  constantly  and  fully  occupied. 

Idaho  Gukh. — Idaho  Creek  heads  at  the  west  face  of  Old  Baldy,  and 
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empties  into  tbe  Stinkingwater  River  above  the  lower  cafion,  Messrs. 
Barr  &  Heisrick  have  ran  a  drain,  are  putting  in  a  bed-rock  flume, 
and  expect  to  work  this  gulch  during  tbe  coming  summer. 

Iron  Mod  district. — On  the  Iron  Eod  lode  a  tunnel  900  feet  in  length 
has  been  run  for  drainage  and  prospecting  purposes,  in  addition  to  the 
usual  amount  of  work.  A  new  and  rich  discovery  has  been  made  in 
Hell  Cafion  above,  and  the  camp  is  in  a  prosperous  condition.  Messrs. 
Dahler,  Porter  &  Co.  have  a  good  12-stamp  mill  at  Iron  Eod,  and  in 
Hell  Cafion  there  is  a  6  stamp  mill  and  an  arrastra,  all  driven  by  water- 
power. 

Meadow  Creek  district. — In  this  district  the  principal  lode  is  the  Mad- 
isonian,  formerly  known  as  the  Mother  Hendricks,  and  now  owned  by 
Messrs.  Merk  &  Yandes.  On  this  vein  a  shaft  has  been  sank  to  the 
depth  of  220  feet ;  levels  have  been  run,  and  at  the  present  time  there 
are  1,200  tons  of  $20  gold-ore  on  the  dump.  A  tunnel  has  been  run  and  a 
large  steam-pump  ordered  for  the  drainage  of  the  mine.  These  gentle- 
men have  a  lO-stamp  quartz-mill  on  Meadow  Greek,  2J  miles  distant,  and 
a  5-stamp  battery,  driven  by  the  hoisting-engine,  at  the  shaft. 

Mill  Oreek  district. — Messrs.  Cisler,  2inn  &  Co.,  the  owners  of  the 
Broad  Gauge  lode,  have  erected  at  Brandon,  2J  miles  above  Sheridan, 
a  fine  20-stamp  mill,  built  by  Fraser,  Chambers  &  Co.,  of  Chicago. 
This  Broad  Gauge  mine  is  a  gold-bearing  deposit  deserving  more  than 
a  passing  notice.  In  the  absence  of  foot  and  hanging  walls,  it  cannot 
be  properly  called  a  vein.  The  ore,  an  ocher-colored  earth,  is  found 
evenly  deposited  upon  a  hill-side,  from  which  it  is  removed  with  pick  and 
shovel.  The  average  yield  does  not  exceed  $7  per  ton,  but  the  ore  is  so 
easily  worked  that  tbe  mine  pays  monthly  dividends. 

Noncegian  QvXeh. — The  placer-mines  on  this  stream  are  extensive.  Dar- 
ing the  past  season  a  Joint-stock  company  dug  a  large  ditch  5  miles  ia 
length,  through  which  sufficient  water  for  ground-sluicing  will  be 
brought 

JPotosi  silver-district. — This  district,  a  new  one,  is  situated  in  the 
range  of  mountains  known  as  the  South  Boulder,  at  the  head  of  Willow 
Creek,  and  bids  fair  to  acquire  importance.  Work  has  been  commenced 
on  several  lodes  and  some  rich  rock  has  been  taken  out :  but  the  mines 
are  difficult  of  access,  and  it  is  probable  they  will  not  be  developed  to 
any  extent  until  arrangements  have  been  made  to  treat  the  ore  near  the 
mines. 

Bocbester  district. — This  camp  about  holds  its  own,  and  keeps  Dr. 
Gitchell's  10-8tamp  steam-mill  pounding  away  on  quartz  from  the  few 
lodes  worked. 

Silver  Star  district. — Here  there  are  25  men  employed,  and  the  mines 
are  looking  better  than  ever  before.  There  are  two  quartz- mi  lis  here, 
the  Green  Campbell  and  the  Tripp  &  Ainslee,  the  former  having  10 
stamps  and  the  latter  (i.  Mr.  Charles  Heineman  has  opened  a  new  vein, 
called  the  Aurora,  which  is  considered  the  best  in  the  district,  and  baa 
purchased  of  Tripp  &  Ainslee  their  water-mill,  in  which  to  crush  the  ore 
taken  from  it.  The  Green  Campbell  mill  will  probably  be  started  on  cus- 
tom-rock from  the  other  lodes. 

Summit  dis(rw;(. — The  principal  lodes  in  this  district  are  tbe  Oro 
Cache,  Keystone,  Rosebud,  and  Kearsarge.  The  Oro  Cache  is  the  only 
one  worked.  During  the  last  summer  this  mine  was  prospected,  and  it 
is  now  supposed  that  another  chimney  of  rich  ore  has  been  found. 
The  Keystone  and  Rosebud  are  down  to  the  water-level,  and  must  be 
drained  before  any  quantity  of  rock  can  be  taken  out.  There  are  five 
quartz-mills  in  the  district,  all  standing  idle.    The  McClure  Chilian 
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mill  in  Spring  Galcli  has  been  put  in  running  order  and  will  start  in  tlie 
spring.  Application  has  been  made  to  obtain  patents  for  the  Oro  Cache 
lode  and  the  North  Oro  Oache  lode,  with  the  MeClure  miil-site  attached. 

Warm  Spring  district. — The  placer-mines  of  this  district  are  located 
along  Warm  Spring  Creek,  which  rises  on  the  south  side  of  Old  Baldy 
and  empties  into  the  Stinkiugwater  lliver,  of  which  it  is  the  largest 
tributary,  just  above  the  second  cailon.  The  creek  derives  its  name  from 
the  many  warm  springs  found  upon  its  banks.  During  last  summer  the 
gulch  nas  located  through  its  entire  length,  about  7  miles,  and  three 
companies  commenced  operations ;  but  as  yet  little  progress  has  been 
made, 

WaaMngton  Bar  is  on  Meadow  Creek,  near  its  source  in  the  South 
Boulder  range,  and  pays  moderately  well.  Mr.  George  F.  Cope,  who 
has  iuTCSted  money  here,  employs  several  men  on  the  bar.  A  consider- 
able part  of  tlie  work  this  summer  was  done  to  get  the  mines  in  shape 
for  next  season. 

■V'ligwaTn'  Qnlch,  on  the  Madison  slope  of  Old  Baldy,  has  been  aban- 
doned, owing  to  the  great  number  of  large  bowlders  encountered  and 
the  scarcity  o£  water.  It  is  possible  that  with  increased  mechanical 
facilities  and  water-supply  this  ground  might  be  profitably  mined. 

Williams  Gulch  runs  nearly  parallel  with  Alder,  and  contributes  a 
small  stream  to  the  Stinkiugwater.  Verymanylodes  Lave  been  located 
in  this  gulch ;  a  few  have  been  represented  by  labor  done  during  the 
year,  but  none  are  regularly  worked.  The  ore  from  these  lodes  is 
much  like  that  in  Brown's  Gulch,  near  by.  Placer-claims  have  been 
located  in  the  bed  of  the  creek. 

Wiscomin  Creek. — The  lodes  in  this  district  are  pretty  well  developed, 
and  encourage  the  hope  of  many  that  this  will  make  one  of  the  best 
quartz-camps  in  the  county.  The  Company  lode  of  the  Messrs.  Noble 
continues  to  pay  a  handsome  dividend,  aud  other  mines  recently  opened 


The  placer-mines  in  Wisconsin  Gulch  are  workpd  to  a  greater  extent 
and  with  better  results  than  ever  before. 

ailSSOULA  COUNTY. 

This  County  is  situated  in  the  northwest  portion  of  Montana  Terri- 
tory. The  principal  streams  are  the  Missoula  and  the  Bitter  Boot 
Eivers,  the  latter  a  tributary  of  the  former.  The  Missoula  is  a  eontin- 
nation  of  the  Deer  Lodge,  being  the  stream  formerly  known  astheHell- 
G-ate  Eiver.  ■  It  heads  in  the  Big  Hole  Mountains,  and  flows  into  the 
Pend  d'Oreille  Lake.  The  Bitter  Itoot  heads  in  the  Bitter  Boot  Mount- 
ains. The  county  is  well  watered,  the  mountains  being  full  of  small 
streams  and  springs.  It  is  the  best  agricultural  county  in  the  Territory. 
In  the  Bitter  Boot  Valley,  not  only  large  crops  of  grain,  potatoes,  cab- 
bages, turnips,  onions,  and  other  vegetables  grow,  but  tomatoes,  melons, 
apples,  crab-apples,  stawberries,  raspberries,  gooseberries,  currants,  and 
other  fruits  are  successfully  cultivated.  So  successful  is  the  agricultur- 
ist in  this  county,  that  spare  labor  nearly  always  seeks  employment  on 
the  ranches,  and  mining  receives  but  a  small  amoont  of  attention.  The 
result  of  farming  is  an  almost  certain  success,  while  that  of  mining  is 
exceedingly  uncertain.  There  are  also  other  causes  that  the  miues  in 
this  county  have  not  received  a  larger  share  of  attention.  Among  these 
are  the  circumstauces  that  followed  the  discovery  of  the  Cedar  Creek 
mines,  of  which  I  shall  say  more  presently.  Another  is  the  hinderance 
to  prosiiectiug  found  in  the  heavy  timber  that  covers  the  mountains 
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and  fills  the  gnlches,  and  the  obstacles  to  gulcli-mining  presented  by 
the  immense  volmnes  of  water  that  fill  the  channels  in  the  spring,  and 
by  the  frequent  want  of  good  dumping-gronnd. 

The  principal  mines,  those  of  Cedar  Creeli,  were  discovered  in  ITovem- 
ber,  1869.  Very  soon  afterward  the  report  that  rich  placer-diggings 
had  been  struck  in  Missoula  caused  a  great  excitement  in  Helena,  and 
early  in  1870  a  "stampede"  to  the  new  mines  was  the  result.  Large 
numbers  of  miners  arrived  at  Cedar  Creek  to  find  deep  snow  and  very  ■ 
little  provision.  Of  course  prospecting  was  next  to  impossible.  Still 
they  waited  patiently,  and  while  they  waited  every  month  added  to 
their  number.  At  last  the  spring  opened,  and  then  came  the  water, 
roaring  down  the  creek  in  such  quantities  as  to  render  work  out  of  the 
question.  Many  left  the  camp  never  to  return,  but  others  persevered. 
The  gulch  was  exceedingly  rich,  but  also  exceedingly  expensive  to 
work,  and  the  mining  property  soon  fell  into  the  hands  of  a  few  large 
Companies.  Miners  departed  leaving  their  debts  unpaid,  and  ruined 
merchants  followed  their  example. 

Among  the  miners  who  had  "  stampeded"  to  Cedar  were  many  of  the 
best  prospectors  in  the  Territory ;  and  the  fact  that  these  men  left  the 
camp  disappointed  and  with  empty  purses,  has  doubtless  prevented 
many  others  from  prospecting  in  Missoula  County.  At  the  present  time 
the  effect  of  the  Cedar  excitement  is  wearing  off,  and  some  successful 
prospecting  has  been  done  during  the  past  year.  Yet  the  mining  in- 
terests of  this  county  are  still  unfairly  handicapped  when  compared 
with  those  of  other  counties  in  Montana. 

Cedar  Creek. — A  very  large  amount  of  gold  has  been  taken  from  the 
Cedar  Creek  Gulch  and  its  tributaries.  Claims  extending  from  50  above 
discovery  to  76  above  yielded  from  $18  to  8300  to  the  set  of  timbers.* 
The  principal  companies  now  working  are  the  No.  67  and  the  Home- 
Stake.  The  former  company  is  at  work  on  claims  from  67  to  72  above 
discovery.  The  principal  work  was  done  in  the  years  1871,  1872,  and 
1S73,  during  which  period  there  was  taken  out  about  §50,000  each  year, 
at  an  annual  cost  of  abont  $30,000- 

The  Home-Stake  Company  is  at  work  on  Snow-Shoe  Gulch,  at  the 
head  of  Cedar,  This  company  is  composed  of  Messrs,  Caplice,  Smith, 
Lynch  &  Kelly,  who  bought  up  the  whole  gulch  last  fall,  (1874,)  to- 
gether with  the  water-privileges,  for  $1,000,  and  have  since  expended 
in  improvements  $1,000,  These  are  "  hydraulic  "  diggings.  There  is  a 
flume  600  feet  long,  which  will  be  increased  in  length  200  feet  next  year. 
It  is  a  16-inch  flume  with  9-inch  grade.  There  is  water  for  about  three 
months  in  the  year,  running  I'rom  50  to  300  inches,  miners'  measurement. 
During  the  summer  of  1875  these  diggings  yielded,  with  nine  men  at 
work,  in  ten  weeks  the  gross  sura  of  $0,200,  and  netted  the  owners 
$4,600.  The  proprietors  claim,  moreover,  that  between  SiijOOO  and 
$3,000  was  lost  by  robberies  of  the  sluices.  The  wages  paid  are  -95  per 
diem,  8-hour  shifts,  and  7  days  in  the  week.  The  company  boards  the 
men  at  $9  per  week.  There  is  no  feed  for  horses  at  Cedar  Creeii,  but 
plenty  of  wood  and  water.  Water  for  mining  purposes  is  scarce  at  the 
head  of  the  gulch  in  the  autumn. 

With  the  exception  of  the  tew  claims  now  being  worked,  the  mines 

'  Thia  Beoius  to  refer  to  the  (imbericg  of  drifts,  ruu  tor  pnrposca  of  estractiim,  iu  tlio 
aurifurons  gravel  of  the  "  pay-cliannel7'  It  is  a  vague  measarement ;  but,  if  my  con- 
jecture ia  correct,  the  "eot  of  timbers"  may  perhaps  be  fairly  afonreed  to  represent 
50  cnbio  yards  of  materia!  removed,  Ttiis  would  malia  the  jielil  stated  a  vi;ry  imnd- 
some  but  not  au  nnparaliclsd  one. — E.  W.  E. 
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are  not  remunerative  on  account  of  the  cost  of  working,  tlie  deptli  of 
the  ground,  and  tlie  want  of  drainage. 

Sine-Mile  Creek  is  situated  25  miles  nearly  due  west  from  the  town  of 
Missoula,  down  the  Missoula  Kiver,  on  the  right  bank  of  which  it  enters 
as  a  tributary.  The  diggings  are  about  27  miles  from  the  mouth  of  the 
creek.  The  creek  runs  first  from  west  to  east,  then  turns  and  empties 
into  the  Missoula,  which  runs  from  east  to  west.  The  gulch  is  heavily 
timbered  and  has  very  slight  fallj  bnt  the  diggings  are  shallow  and  tol- 
erably easy  to  drain,  prospect,  and  work.  About  2J  miles  of  the  gulch 
are  covered  by  patents,  Barrett  &  (Jo.  having  a  patent  for  100  acres,  and 
Dixon,  Kime  &  Co.  having  a  patent  for  40  acres.  This  i»atented  ground, 
ranging  from  8  to  16  rods  in  width,  was  taken  up  in  the  fall  of  1874. 
The  gulch  is  claimed  under  locations  for  5  miles  below  the  forks  of  the 
creek,  and  each  of  the  two  main  forks  is  claimed  for  2  to  3  miles.  There 
are  also  several  short  side-gulches  claimed.  All  these  claims  are 
represented  by  annual  labor.  Barrett  &  Co,  are  working  tiheir  gtoundi 
and  are  said  to  be  doing  well,  probably  taking  out  from  $5  to  $6  per  day 
to  the  hand. 

Dixon,  Kime  &  Co.  have  just  commenced  to  open  their  ground. 

The  two  main  forks  of  Nine-Mile  Creek  are  called,  respectively,  Saint 
Louis  Gulch  and  Eastash  Gulch. 

A  Frenchman,  who  owned  No.  19  on  Bustash,  recently  bought  out  the 
adjoining  claim  (Ifo,  30)  for  $),00l},  and  now  owns  600  feet.  The  claims 
are  very  rich,  and  have  yielded  as  high  as  $100  per  day  to  the  hand. 
One  day  daring  the  week  commencing  August  16,  1875,  31  ounces  of 
dust  was  taken  out  of  Ko.  19,  This  dust  is  very  flue  in  quality,  selling 
at  from  $20.50  to  $21.25  currency  per  ounce.  During  the  same  month  a 
nugget  weighing  5  ounces  was  taken  from  the  same  claim.  In  this 
gulch  there  are  about  50  located  claims  of  300  feet  each. 

The  First  National  Bank  of  Missoula  bought  from  Mne-Milo  district 
during  the  week  commencing  August  16, 1S75,  80  ounces  of  gold-dust, 
paying  from  $20.50  to  $21.25  per  ounce. 

At  the  point  where  Saint  Louis  Gulch  and  Eustash  Gulch  meet  and 
form  Nine-Mile  Creek  is  the  mining-camp  of  Montreal,  with  a  pop- 
ulation of  about  forty  souls.  The  town  possessesone  hotel,  four  saloous, 
one  store,  two  butcher-shops,  two  blacksmith-shops,  one  bakery,  and 
two  Chinese  wash-houses.  Wages  range  from  $4.50  to  $5  per  day,  and 
board  costs  $8  per  week.  The  grass  is  not  good  at  the  upper  end  of  the 
golch,  but  there  is  an  abundance  of  water  for  a  long  mining-season  and 
a  plentiful  supply  of  good  timber. 

Quartm  Gulch  empties  into  the  Missoula  River,  on  the  left  bank  of  that 
stream,  about  52  miles  west  of  the  town  of  Missoula.  This  is  a  heavily- 
timbered  gulch,  with  deep  diggings  in  the  channel,  having  slight  fall, 
and  being  consequently  very  difficnlt  to  prospect  or  work.  There  are 
two  districts  in  the  gulch,  called  the  upper  and  the  lower.  In  the  upper 
district  there  are  from  50  to  70  located  claims.  Claims  Hos.  15, 10,  17, 
18,  and  19,  above  discovery  in  this  district,  being  "  bar-diggings,"  were 
worked  in  1872  with  drifts  from  20  to  30  feet  in  depth,  and  yield  from 
$1.0  to  $12  per  day  to  the  hand.  These  claims  were  all  worked  out  in 
that  year,  with  the  exception  of  the  lower  portion  of  claim  No.  15,  which 
was  worked  out  in  the  summer  of  1873,  paying  well.  Below  No.  15  the 
ground  has  not  been  worked  out,  on  account  of  the  great  quantity  of 
water  to  be  removed  and  the  absence  of  fall  for  drainage.  Messrs. 
Boyce  &  Co.,  McManus,  and  othersare  running  a  drain-ditch  in  the  deep 
channel,  and  will  probably  commence  sluicing  this  fall, 

Messrs,  McGraw  &  Co,  have  been  prospecting  the  deep  channel  to  a 
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coiisid^rable  extent,  bub  have,  I  believe,  uever  reached  bed-rock  in  the 
main  gnlch.  While  working  on  So.  20  above  discovery,  in  the  upper 
district,  (difting,)  and  running  across  the  month  of  a  tributary  gulch,  in 
the  summer  of  1S75,  they  struck  bed-rock,  and,  according  to  general 
rumor,  obtained  as  mach  as  $225  to  the  set  of  timbers.  Messrs.  William 
Losaand  Joe  Farrell,  who  hadbeen  prospecting  on  the  bar  for  two  years, 
bave  now  drifted  on  the  deep  channel,  and  are  said  to  bo  doing  well. 
Bartz  &  Co.,  on  No.  44,  in  the  same  (upper)  district,  are  also  reported 
to  be  prosperous.  There  are  two  flume  companies  in  the  upper  and  one 
in  the  lower  district,  but  they  only  clean  up  twice  a  year,  and  nothing 
trustworthy  can  be  ascertained  as  to  the  result  of  their  labors.  It  is 
generally  supposed,  however,  that  they  are  successful. 

Quartz  Gulch  was  discovered  in  the  fall  of  1870.  The  gold-dust  at 
the  mouth  is  "flaky"  and  coarse,  and  very  much  resembles  "Nine-Mile" 
dust,  while  at  the  head  of  the  creek  it  is  "  heavy,  well-washed,  round 
gold."  The  richest  ground  is  in  spots,  and  the  channel  is  deep  and  hard 
to  work.  There  is  plenty  of  water  up  to  July,  and  afterward  water  is 
collected  in  reservoirs  in  suflicient  quantities  to  run  in  day-time  only. 
The  gold  assays,  according  to  returns  from  San  Francisco  mint,  $19.81 
in  coin  per  ounce.  The  diggings  in  Quartz  Gulch  probably  yield  from 
§20  to  885  to  the  set  of  timbers,  the  lowest  figure  being  the  most  com- 
mon. Wages  are  $5  per  diem.  The  bar-diggings  have  been  thoroughly 
prospected,  but  prospecting  has  only  recently  been  begun  in  the  deep 
channel. 

In  1874,  Mr.  Eichotte,  a  Frenchman,  discovered  a  quartz-vein  showing 
considerable  free  gold,  but  has  not  yet  done  mueb  in  developing  it. 
The  vicinity  has  not  been  prospected  for  quartz,  but  pieces  of  quartz 
containing  free  gold  have  been  repeatedly  taken  out  of  the  placer-mines. 

Little  Bear  Creek  is  about  three  miles  below  Quartz  Gulch,  on  the  left 
bank  of  the  Missoula  Biver.  It  heads  on  the  summit  of  the  ridge  be- 
tween Quartz  Gulch  and  Trout  Creek.  This  gulch  has  been  worked 
since  the  spring  of  1870.  The  dust  is  .956  fine.  Messrs.  Foote,  Holtz, 
and  Qiiinu  are  the  principal  owners.  The  two  former,  who  recently 
purchased  half  the  interest  of  the  latter  for  $550,  now  claim  650  feet, 
and  are  working  with  results  reported  to  be  satisfactory. 

Trout  Creek  is  a  left-bank  tributary  of  the  Missoula  River,  about  54 
miles  west  of  the  town  of  Missoula.  The  mines  were  discovered  in 
August,  1873,  when  about  $2,000  were  taken  out  of  a  piece  of  ground 
30  by  80  feet  on  the  surface,  and  from  IJ  to  3  feet  in  depth.  This  was 
done  by  Messrs.  Fox  &  Co.,  who  were  prospecting  on  a  point  where  the 
creek  makes  a  turn,  and  struck  bed-rock  on  the  edge  of  the  gulch. 
Bed-rock,  however,  has  not  yet  been  struck  in  the  deep  channel  of  the 
creek.  The  mines  are  deep,  the  fall  is  slight,  and  it  is  very  difElcult 
ground  to  drain.  This  makcis  prospecting  difficult  and  expensive ;  still  a 
large  amount  of  work  is  in  progress.  Lewis  &  Co.  are  prospecting  and 
running  a  drain  half  a  mile  in  length.  They  have  sunk  30  feet,  but  have 
not  yet  struck  bedrock. 

In  1873,  Cave,  Lodus  &  Co.  ran  a  drain  400  feet  long  on  claims  17 
and  18  below  discovery,  and  attempted  to  raise  the  water  by  "  China  " 
jmrnps.  After  getting  down  20  feet  they  were  overcome  by  the  water, 
and  failed  to  reach  bed-rock.  In  the  same  year  Davis  &  Co.  undertook 
to  run  a  drain.  They  struck  the  rim-rock,  and  got  good  prospects,  but 
could  not  reach  bed-rock  in  the  channel. 

Mr.  David  Thompson  also  undertook  to  run  a  drain  on  claim  No.  9 
below  discovery.  He  has  not  reached  bed-rock,  but  is  continuing  work, 
though  obliged  to  stop  occasionally  for  want  of  means,  and  will  go  to 
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work  again  in  the  fall.  The  principal  tribntaries  of  Trout  Greek  are 
Freeze-out,  six  miles  from  the  head  of  the  gulch,  on  the  left-hand  banli ; 
Deep  Creek,  three  miles  below  Freeze-out,  on  the  same  bank ;  and  Wlnd- 
faU,  quarter  of  a  mile  below  Deep  Creek,  on  the  right-hand  bank. 
Of  these,  Windfall  is  giving  the  most  favorable  results  to  prospecting 
and  mining  operations.  The  two  other  gulches  are  worked,  and  yield 
small  wages. 

These  comprise  the  principal  mines  now  known  in  Missoula  County. 
There  are  also  some  Chinamen  working  on  a  bar  toward  the  head  of 
Bitter  Root  Kiver,  where  they  earn  small  wages  (from  $4  to  85  per  day 
to  the  hand)  for  a  very  sliort  time  in  the  spring.  It  is  said  by  many  old 
residents,  especially  those  who  accompanied  Governor  Ashley  in  his 
journey  through  this  coanty,  that  rich  silver-ledges  exist  in  the  north- 
west corner  of  the  eountj-.  Certainly  some  very  good  specimens  are 
shown  as  coming  from  that  region. 

Mr.  Alvin  Lent,  of  Weils,  Fargo  &  Co.,  gives  the  following  as  the 
shipments  of  gold-dust  by  express  from  the  Missoula  ofliee  during  the 
years  1S73, 1874,  and  1875 : 


MoDtha. 

,8,3.  ;    i^A. 

ms. 

SITS 
14.000 

11 

at  75a 

i:3 

•?'S 

'"■'" 

Mr.  Lent  estimates  that  20  per  cent,  may  be  added  to  these  amounts 
for  the  "  gold-dust "  that  is  taken  out  of  the  county  by  private  hands,  or 
forwarded  through  the  mails. 

The  quality  of  the  dust  from  different  camps  in  the  county,  and  the 
price  paid  in  August  by  the  MissouU  ISational  Bank,  is  found  in  the 
following  list : 


XMeopaidtnA 


SD  75  to  21  CO   ■-'9^ 

1 

There  is  every  reason  to  believe  that  Missoula  County  possesses  her 
share  of  mineral  wealth,  but  raauy  circumstances  have  stood  in  the  way 
of  the  development  of  her  mine.«,  and  the  county  to  day  remains  almost 
unexplored. 
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CHAPTER  VI. 


UTAH. 


Tbia  Territory  was  visited  by  my  deputy,  Mr.  A,  Kilei's,  in  the  slim- 
mer and  fall,  and  still  later  by  Mr.  T.  F.  Van  Wagenen,  who  lias  fur- 
Dished  me  with  the  latest  accounts  up  to  the  end  of  the  year. 

The  estimate  of  the  bullion- product  of  the  Territory  has  been  arrived 
at  from  detailed  data  as  to  shipments  of  the  railroads  and  of  Wells, 
Pargo  &  Co.'s  express,  kindly  furnished  me  at  the  end  of  the  year  by 
Mr.  G.  Billing,  the  proprietot  of  one  of  the  largest  smelting-works  in 
the  Territory,  and  from  the  values  of  ores  and  base  bullion,  ascertained 
through  the  principal  ore  and  bullion  buyers  of  Salt  Lake  City,  Messrs. 
Hanauer  and  A.  von  Weise. 

The  descriptive  text  as  to  the  condition  of  the  mining-industry  in 
Utah  has  been  furnished  by  Mr.  Theo.  F.  Van  Wagenen,  my  deputy, 
Mr,  A,  Eilers,  and  several  otier  professional  gentlemen  residing  in  Utah. 

The  product  of  gold  and  silver  in  1S75  was  as  follows : 

Currencv,  Coin. 

(GoW  116.) 
Silver  in  284  tons  of  copper-ore,  at  30 

ounces  per  ton,  at  30  cents  currency . .  $2, 656  00         $3, 159  82 

Gold  and  silver  in  16,330  tons  argentiftsr- 

oua  lead,  at  $175  currency  per  ton 3, 857,  750  00    2, 414, 798  75 

Silver  bars *G;j7,  703  00        53S,909  73 

Silver,  value  in  4,312  tons  of  lead-ore,  13 

ounces  per  ton,  at  $13.60  currency. .  - .  o-i,  331  20  45, 900  69 

Silver,  value  in  1,000  tons  of  lead-ore,  100 

onnces  per  ton,  at  SllO  currency 1  H>,  000  00  92, 950  00 

Gold-dust  by  express t43, 688  00        *85, 800  00 

Gold-dust  by  other  conveyances t4, 36S  00  J7, 160  00 

Total  gold  and  silver 3,710,454  20    3,137,687  99 

This  amount  can  be  separated  into  gold  and  silver,  as  follows: 

Gold  in  base  bullion  §138, 805  00 

Gold  dust 42,960  00 

-^ 3181,765  00 

Silver  in  base  bullion 2, 233, 033  75 

Silver  from  all  ot  iier  sources 722, 889  24 

__^ „    2, 955, 922  99 

Total  gold  and  silver 3, 137, 087  99 

To  this  may  be  added  the  vulues  produced  in  tbc  Territory  iii  lead 
and  copper : 

"  AmouQts  obraineil  from  Salt  Lake  ofRco  of  Wolla,  Fargo  &  Co.  by  Mr.  liilling. 
t  Amounts  published  in  January,  1876,  by  Mr.  Volentiue,  superintenclent  of  Wells, 
I'argo  &  Co.'s  Express.    They  were  givea  by  him  as  coin. 
{ilBtiniBted. 
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Curreuc;-.  Coin. 

Lead,  16,330  tons,  at  $T5  currency SI,  224, 750  00  $1, 034, 1)13  75 

Lead,  value  in  4,312  tons  of  ore,  55  per 
cent.,  at  $12.50 53,900  00  45,545  50 

Total 1, 278, 650  00  1, 080, 450  25 

Copper,  284  tons  copper-ore,  20  per  cent., 

Sl.15  per  unit,  §23  per  ton 6, 532  00  5, 510  51 

Copper,  349  tons  black  copper,  at  §100..  34,900  00  29,490  50 

Total 41,432  00  35,010  04 

EECAPITULATIOX. 

Gold $181, 765  00 

Silver 2, 955, 922  S9 

Lead 1, 080, 459  25 

Copper 35, 010  04 

Total  metals 4,253, 157  2S 

By  comparing  tbeae  figures  with  those  of  former  years  in  previous 
reports,  it  will  be  seen  that  there  has  been  a  considerable  decrease  in 
1875. 

The  cause  of  this  large  decrease  is  found  in  the  depressed  condition 
of  the  smelting  business  during  the  first  half  of  the  year.  The  prices 
for  ore  had  been  carried  up  in  1S74  to  a  point  which  almost  precluded 
any  profit  to  home  smelters,  and  as  a  consequence  most  of  the  works 
had  shut  down.  This  practically  forbade  the  working  of  many  of  the 
mines,  the  ores  of  which  would  not  beat  transportation  for  long  dis- 
tances, but  which,  nevertheless,  had  yielded  quite  a  large  proportion  of 
the  annual  production. 

About  May,  1875,  however,  the  condition  of  the  ore-market  had  im- 
proved greatly,  so  that  Mr.  BDling,  of  the  Germauia  Works,  first  ven- 
tured to  begin  smelting.  His  example  was  soon  followed  by  the  Saturn 
Works,  and  at  the  close  of  the  year  eleven  furnaces  were  in  operation, 
and  the  ore-supply  was  as  good  as  ever  before,  if  not  better.  The  rul- 
ing prices,  though  pretty  well  advanced,  were  not  too  high  to  leave  a 
small  margin  of  profit,  and  the  custom-works  appeared  to  be  satisfied, 
on  the  whole,  with  the  condition  of  things.  A  very  important  advance 
in  the  industry  during  this  year  was  the  successful  introduction,  in  the 
fall,  of  Utah  coke  in  the  furnaces.  Heretofore  that  class  of  fuel  has 
been  the  most  expensive  item  in  smelting,  costing  from  $30  to  $35  per 
ton  delivered,  with  all  the  disadvantages  of  purchasing  at  a  great  dis- 
tance, (in  Indiana  or  Pennsylvania.)  In  August  the  first  car-load  of 
San  Pete  coke  was  delivered  to  the  Germania  Works,  and,  on  trial,  was 
found  to  answer  very  well,  though  not  as  suitable  as  the  Connellsville 
coke.  The  manufacturers  (the  Fairview  Coal  and  Coke  Company)  found 
themselves  immediately  in  receipt  of  many  more  onlers  than  they  could 
fill,  owing  to  the  fact  that  the  coal-beds  were  40  miles  from  the  terminus 
of  the  Utah  Southern  Eailroad,  by  a  wagon-road  not  of  the  best  quality. 
Late  in  the  year  the  company  was  selling  all  it  could  bring  to  market  at 
$28  per  ton,  a  figure  which  insured  a  handsome  profit.  It  was  the  inten- 
tion to  construct  either  a  tram-road  or  a  better  wagon-road  from  the  rail- 
road terminus  early  in  the  spring  of  187C,  and  it  was  expected  that  coke 
could  be  delivered  at  Sandy  or  Salt  Lake  for  not  over  $20  per  ton.    The 
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samples  first  brought  up  to  the  city  had  the  appearance  of  an  excellent 
material,  being  clean,  resonant,  and  sufficiently  firm  to  bear  the  burden 
of  a  lead-furnace.  There  seems  to  be  no  reasou  to  doubt  that  the 
San  Pete  coal  will  make  a  very  good  coke;  and  this  fact  may  be  expected 
to  stimulate  experiments  with  many  of  the  other  coal-deposits  of  the 
Territory,  some  of  which  produce  an  equally  promising  fuel. 

i'ully  75  per  cent,  of  the  product  of  metals  in  Utah  comes  from  Par- 
ley's Park,  Little  Cottonwood,  Bingham,  and  Ophir  districts.  In  Camp 
Ployd,  Tintic,  Star,  Beaver,  San  Francisco,  and  the  numerous  other 
southern  districts  a  large  amount  of  work  has  been  done,  but  it  has 
been  mostly  in  the  way  of  prospecting  or  developing.  Great  quantities 
of  ore  are  already  in  sight  in  the  mines  of  Southern  Utah;  but  as  it  is, 
as  a  rule,  of  low  grade,  uo  very  large  production  can  be  expected  until 
railroad  transportation  is  available.  "Milling-ore,"  which  can  be  reduced 
by  amalgamation  to  nearly  pure  silver  in  the  neighborhood  of  the  mines, 
is  not  abundant  in  this  Territory  at  present,  and  the  bulkier  product 
obtained  by  smelting  even  rich  argentiferous  lead-ores  can  scarcely  beai' 
the  coat  of  wagon  transportation  over  long  distances. 

The  following  reduction  works  have  been  in  operation  during  the 
whole  or  part  of  the  year: 

Germania  Works,  2  furnaces;*  Jordan  and  Galena,  2  furnaces ;  Flag- 
staff Works,  2  furnaces;  Saturn  Works,  2  furnaces;  Waterman  Works, 
2  furnaces;  Chicago  Works,  3  furnaces;  McHenry  Mill,  Parley's  Park; 
Pioneer  and  Enterprise  Mills,  Ophir  district;  New  Jersey  Arrastras, 
Ophir  district;  Paitview  Mill,  Ophir  district. 

Several  of  the  more  important  smelting-works  have  been  described 
in  former  reports.  In  the  present  report  I  give,  as  a  representative 
case,  the  account  of  the  Jordan  and  Galena  Works  and  their  operations 
for  the  year,  for  which  I  am  chiefly  indebted  to  Mr.  G.  P.  Lockwood. 
These  works  have  two  reverberatory  roasting-furnaces,  built  on  a  plan. 
which  may  be  called  a  cross  between  the  English  smelting  and  the  old 
German  roasting  furnace.  They  are  considered  too  short,  and  too  high 
between  arch  and  bottom,  to  be  perfectly  adapted  to  the  work  here  re- 
quired of  them.  There  are,-  in  addition,  five  elliptical  shaft-furnaces, 
60  by  30  inches  in  interior  dimensions,  10  feet  6  inches  from  tuyeres  to 
feed-door,  14  inches  from  tuyeres  to  slag-tap,  and  24  inches  from  tap  to 
sole.  A  sixth  furnace  is  octagonal,  42  inches  in  diameter,  12  feet  6 
inches  in  height,  and  like  the  rest  in  other  dimensions.  All  are  run  with 
closed  fronts,  and  have  water-jackets,  extending  14  inches  below  and  2 
feet  6  inches  above  the  tuyeres.  Above  the  water-jackets  the  stack 
rests  on  pillars,  like  a  Pilz  furnace.  The  jackets  are  of  riveted  boiler- 
plate, giving  an  inner  annular  space  8  inches  across,  which  is  closed  at 
the  top  by  a  plate  riveted  on.  The  water  is  fed  into  the  jackets  1  inch 
below  the  top,  and  the  discharge-pipe  is  in  the  top  and  rises  1  inch  be- 
fore taming.  This  keeps  the  jacket  constantly  full  and  prevents  the 
accumulation  of  steam.  The  jackets  are  separate  segments,  held  in 
place  by  a  strip  of  thin  band-iron.  When  the  furnace  is  run  down,  and 
has  to  be  cleaned,  this  band  is  loosened,  and  the  front  jacket  is  taken 
out.    This  arrangement  is  unsurpassed  for  convenience. 

There  are  two  engines,  of  25  and  35  horse-power,  respectively,  four 
Mackenzie  blowers,  a  sampling-mill  for  ores  sent  for  sale,  and  a  water- 

"  I  do  not  ■vouch  for  the  correctness  of  this  stateraeut  as  to  the  nnmber  of  furnaces, 
not  knowing  by  what  rule  they  bavo  been  counted.  The  Jordan  and  Galena  Works, 
for  esaniple,  have  indeed  but  two  roasting  reverberatoriea,  but  they  have  also  sis  shalt- 
f  urn  aces. — E,  W.  E. 
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ditch  9J  miles  long,  capable  when  in  nse  of  farnishiDg  350  horse-power, 
but  now  out  of  repair. 

All  the  matter  produced  is  saved  and  put  again  through  the  furnaces 
until  it  becomes  rich  enough  in  copper  to  be  marketable.  The  cost  of 
roasting  matter  and  galena  is  about  $3  i)er  ton  for  labor,  and  the  same 
amount  for  fuel.  The  works  were  running  but  seven  mouths  during 
the  year,  and  treated  about  7,350  tons  of  ore,  as  is  shown  by  the  sub- 
ioined  table. 

Orca,  J'-c.,  conmriied  ai  the  Jbrdun  and  Galeiia  SiJieZliwy-  Ifoiis,  Utah,  during  the  year  1B75. 


N.™. 

Grass  wigl't- 

K=.e, 

(Jrosa  weight 

10,BS7 

i 

157,875 
7[016 

IS 
55 

7(18,  «06 
158,950 

1,073,381 

50i;407 

IfiB,  168 

11 

200,338 

1 

ii 

Founds. 

U^liQueeu 

AV^ 

Sontli  SfsranilTYtiui".".'."'";"". 

PsCCO 

78,000 
602,750 

!a,850 

Weto6joj.»fBigCo«o.wood.... 

'S'I5i 

175,967 

VaU^o 

US33 

; 

lEemtttitB'froiu  Wjoiuiiig  and  Tiatic, 

The  bullion  product  of  the  works  was  as  follows : 


,i^ 

$i 

ii.-> 

g 

w 

PI 

1 

1" 

I 

Lead 

prni.a<i 

(1-- 

UTlQOffl 

AS3I.63 

„,. 

■o*<| 

ysAa  of  bullion 

»3 

14i 

The  idleness  of  the  works  from  Match  to  September  was  due  to  the 
clo-jmg  uj)  ot  the  busine'38  and  its  reorganization  under  a  new  company. 
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Much  less  ore  is  now  sliipped  from  XTtah  than  in  former  years,  partly 
on  account  of  the  improvements  in  home  snielting-works,  and  partly 
because  the  bosiDess  of  smelting  in  Chicago  has  not  been  found  very 
profitable.  Still  a  large  proportion  of  the  high  grades  goes  eastward. 
The  two  sampling- work  a  of  Oliver  Diirant  and  Scott  &  Anderson 
sampled  and  sold  in  1875  nearly  30,000  tons  of  ore  and  7,000  tons  of 
base  bullion.  Of  the  first  item  all  but  a  little  over  5,000  tons  was  sent 
to  smelling-works  in  Utah,  the  remainder  being  shipped  east. 

In  round  numbers,  I  find  the  production  of  the  Territory  to  have  been 
.  derived  from  the  various  districts  in  about  the  following  proportion; 

Cnrcency. 

Big  aud  Little  Cottonwood'  and  American  Yuvk §1, 140, 000 

Bingham 800,000 

Ophir,  (East  and  Dry  Canons} 812,000 

Parley's  Park 440,000 

Southern  Ctah 518,451 


3,710,454 

This  amount  has  been  produced  from  a  total  of  nearly  150,000  tons  of 

ore,  showing  the  average  value  of  the  ore  to  the  smelter  and  mill-man  to 

have  been  in  the  neighborliood  of  $24.75  per  ton.    The  assay-value  was 

larger  by  about  25  per  cent. 

LitUe  Cottonwood  district. — A  very  large  number  of  mines  in  this  canon 
have  been  worked  uninterruptedly  during  the  year,  and  the  results  have 
been,  as  a  whole,  extremely  satisfactory.  As  shafts  and  inclines  have 
been  sunk  deeper  on  Emma  Hill,  and  connecting-levels  driven  between 
the  large  claims,  every  development  points  to  the  conclusion  that  there 
is  at  least  one  large  ore-bearing  zone  crossing  the  hill  diagonally.  Not 
improbably,  several  parallel  zones  exist.  On  the  large  "  vein  "  are  the 
Emma,  North  Star,  Vallejo,  South  Star,  Flagstaff,  and  probably  the 
Eeed  and  Benson.  What  are  known  as  the  Grizzly  Flat  mines,  of 
which  the  Davenport  is  the  most  important,  belong,  doubtless,  to  an- 
other lielt,  not  as  yet  so  fully  explored  as  the  first.  The  bill  on  the 
south  side  of  Alta,  on  which  is  the  Iris  tunnel,  has  been  prospected  con- 
siderably during  the  year,  with  good  results.  Below  Alta,  for  a  distance 
of  three  miles  and  on  both  sides  of  the  canon,  numerous  outcrops  have 
been  found,  but  the  ores  here  appear  to  be  more  appropriate  for  milling 
than  smelting,  as  they  do  not  contain  so  high  a  percentage  of  lead  as 
the  ores  nearer  the  head  of  the  canon.  As  they  are  also  of  rather  low 
grade  in  silver,  there  has  not  been  so  much  encouragement  to  mining 
here,  since  there  is  no  amalgamation- mill  in  the  immediate  vicinity. 

Alta  City  is  now  connected  with  the  valley  by  railroads.  The  Wasatch 
and  Jordan  Valley  Eoad  (steam)  extends  about  six  miles  up  into  the 
canon.  From  that  point  a  single-track  mute  tram-way  has  been  built 
to  the  Emma  Mine.  All  but  the  last  four  miles  have  been  inclosed  in 
sheds,  and  during  1876  the  rest  will  be  covered.  Freights  to  Sandy  are 
reduced  $2.50  per  ton,  and  as  the  production  of  the  camp  is  not  less 
than  30,000  tons,  this  reduction  represents  a  saving  to  the  producers 
which  is  itself  enough  for  a  reasonable  profit  on  a  number  of  mining 


It  has  been  noticed  by  smelters  in  the  valley  that  the  percentage  of 
lead  in  the  ore  is  not  as  large  as  formerly,  and  that  the  percentage  of 
iron  is  slightly  greater.  It  would  be  hasty  to  conclude  from  this  (as 
some  have  done)  that  the  character  of  the  ore  on  Emma  Hill  (from 
which  place  most  of  the  product  is  obtsiued)  is  changing,  as  depth  is 
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gained,  though  this  is  perhaps  not  unlikely  to  occur.  But  the  fact  prob- 
ably is  that  much  more  low-grade  ore  was  shipped  last  year  than  pre- 
viously, and  a  good  deal  of  this  has  been  milliug-ore. 

So  far  as  an  intelligent  understanding  of  the  geology  of  Emma  Hill 
is  concerned,  the  developments  made  in  the  Bay  City  tunnel  late  in  the 
year  are  the  most  important  of  the  years  operations.  The  company 
running  this  tunnel  had  driven  it  1,400  feet  without  encountering  any 
large  or  promising  bodies  of  ore  until  late  in  December,  when,  accord- 
ing to  surveys  almost  directly  nnderneath  the  workings  of  the  Sorth 
Star  and  of  the  Emma  Mines,  a  large  body  of  ore  is  reported  to  have 
been  struck.  It  seems  quite  probable  that  this  is  a  continuation  of  the 
oreichannel  above,  and  the  circumstance  affords  great  encouragement 
to  those  who  had  become  skeptical  of  the  permanence  of  the  deposits 
in  Little  Cottonwood.  The  head  of  the  tunnel  is  fully  1,200  feet  (meas- 
ured on  the  dip  of  the  rock)  beneath  the  sarface,  and  the  general  char- 
acter of  the  country -rock  remains  substantially  the  same  as  it  was  at  and 
near  the  surface.  It  is  the  intention  of  this  company  to  prosecute  work 
until  the  monntain  shall  have  been  bored  through,  and  Big  Cottonwood 
Canon  reached.  It  is  believed  that  other  ore-channels  exist  beyond 
those  of  the  Emma. 

The  Emma  has  remained  idle  the  entire  year.  There  are  many  among 
the  miners  and  residents  who  confidently  assert  the  abundance  of  ore 
in  the  mine,  which  can  be  taken  out  with  great  profit  under  good  man- 
agement. The  unfortanate  troubles  into  which  the  mine  has  fallen  do 
not  give  promise  of  any  immediate  resumption  of  work.  In  the  winter 
of  1874r-'75  a  portion  of  the  -ore-house  and  concentration-works  was 
carried  away  by  a  snow-slide,  and  it  will  now  require  a  considerable 
outlay  to  put  the  surface  plant  in  working  order. 

The  North  Star  and  Bruno  was  sold  late  in  the  year  for  $100,000 
to  a  Chicago  company.  Sincethat  time  it  has  been  producing  on  an  aver- 
age about  10  tons  daily  of  very  good  ore,  and  during  the  coming  year  it 
will  probably  become  one  of  the  largest  producing  mines  in  the  district. 
The  ore  is  of  average  grade,  and  occurs  in  large  bodies. 

The  Flagstaff  at  the  close  of  the  year  had  been  sunk  to  a  depth  of 
450  feet  below  the  tunnel.  A  fine  set  of  hoisting  and  pumping  ma- 
chinery has  been  erected,  at  a  cost  of  about  $30,000,  which  is  operated 
by  compressed  air.  The  engines  for  compressing  the  air  are  located  at 
the  bottom  of  the  hill,  and  the  power  is  conveyed  to  the  mine  through  a 
4J-inch  conducting-pipe,  at  a  pressure  of  90  pounds  to  the  inch.  This 
pipe  is  2,000  feet  long  and  leads  to  a  storing  tank  at  the  mine  4  by  10 
feet  in  size.  The  hoisting-engines  are  double,  10-inch  cylinders,  12-inch 
stroke,  with  a  6-foot  reel,  around  which  is  wound  the  2J-inch  cable.  The 
latter  has  a  tension  of  35  tons,  and  the  engines  have  a  capacity  of  rais- 
ing 25  tons  an  hour  from  present  depth.  The  tanks  and  pipes  are  capa- 
ble of  holding  374  cubic  feet  of  air.  The  exhaust  is  emptied  at  the  bot- 
tom of  the  mine,  thus  affording  excellent  ventilation.  As  this  mine,  in 
common  with  many  others  in  the  vicinity,  is  involved  in  litigation,  no 
official  statement  of  its  product  during  the  year  is  available.  I  believe 
it  has  been  about  $350,000. 

The  South  Star  and  Titus  Mine  is  one  of  the  most  extensively  worked 
claims  on  tlie  hill.  Its  underground  workings  are  a  labyrinth  of  tor- 
tuous drifts  and  chambers,  slopes,  winzes,  and  shafts,  the  equal  of  which 
can  only  be  found  (if  at  all)  in  some  others  on  the  same  hill. 

In  the  Vallejo  Mine  the  incline  was  630  feet  from  the  surface  at  the 
close  of  the  year.  The  mine  has  produced  quite  steadily,  although  not 
largely.     A  good  deal  of  prospecting  has  been  necessary.    The  wire 
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tram  way  has  worked  admirably,  even  in  tho  deepest  snows.  A  portion 
of  it,  however,  was  slightly  damaged  in  a  slide  last  wintfr. 

Tbe  Reed  &  Benson  has  been  worked  under  lease  mostly,  and  has  pro- 
duced a  fair  qnantity  of  ore. 

The  Golconda,  which  was  discovered  in  June,  developed  from  the  start 
a  fine  body  of  ore,  and  paid,  from  the  beginning,  every  expense  eou- 
nected  with  mining.  It  lias  been  opened  by  about  200  feet  of  levels, 
and  showed  at  the  close  of  the  year  large  quantities  of  reserves. 

The  gronp  of  mines  which  includes  the  Priuee  of  Wales,  Wellington, 
and  several  others,  has  been  consoli<lated  un<Ier  one  company,  controlled 
by  the  Walker  Brothers,  of  Salt  Lake.  The  deposit  seems  to  be  a 
stratum,  is  very  regular  in  its  dip  and  width,  and  carries  richer  ore  than 
the  majority  of  mines  in  the  caiion.  Throughout  the  year  from  70  to 
125  men  have  been  steadily  employed,  and  a  large  amount  of  ore  has 
been  extract.ed.  A  fine  set  of  hoisting- machinery  has  been  erected,  at  a 
cost  of  830,000.  Steam-power  is  used,  the  necessary  waterfor  the  boilers 
being  forced  up  from  the  gulch,  nearly  a  mile  oftj  through  2-inch  iron 
pipes.  An  underground  tram- way,  1,800  feet  in  length,  has  beeu  laid,  on 
■which  the  ore  is  carried  to  a  point  down  the  slope  of  the  hill  and  beyond 
the  reach  of  the  heavy  snow-slides,  that  have  during  former  winters  so 
seriously  impeded  shipments.  At  the  close  of  tlie  year  the  mine  was 
shipping  about  18  tons  daily. 

The  Davenport,  which,  so  far  as  reputation  is  concerned,  is  the  most 
important  mine  in  the  vicinity  of  G-rizzly  Flat,  has  been  idle  nearly 
throughout  the  year.  In  its  vicinity  the  Dexter,  King  of  tbe  West, 
Vanderbilt,  Darlington,  Olive,  Regulator,  Imperial,  Evergreen,  and  a 
number  of  other  claims  have  beeu  worked  with  encouraging  results,  and 
some  ore  has  been  shipped.  About  1,000  feet  of  shafting  and  drifting 
will  represent  the  amount  of  work  done. 

The  Emerald  Company  struck  a  large  body  of  ore  in  the  Iris  tunnel 
early  in  the  year,  and  immediately  began  the  erection  of  a  surface  tram- 
way from  the  month  of  the  tunnel  to  rhe  foot  of  the  hill.  It  is  l.GOO 
feet  in  length,  well  laid,  and  railed  with  T-iron. 

The  Equitable  tunnel  is  reported  to  have  encountered  good  ore  during 
the  fiill,  but,  so  far  as  I  can  ascertain,  none  has  beeu  shipped. 

Of  the  new  discoveiies  the  most  important  are  the  Swansea,  Golconda, 
Borth  Star,  Gladiator,  and  Kinney. 

American  Fork  dintrict. — But  little  work  was  done  in  this  caiion  dur- 
ing the  year.  The  Miller  smelter,  upon  which  the  miners  depended 
largely  tor  the  reduction  of  their  ore,  has  been  idle  through  the  entire 
year,  and  though  several  times  there  were  reports  that  it  was  to  be 
re-opeoed,  that  much-Iooked-for  event  has  not  yet  occurred.  Neverthe- 
less, a  fair  amount  of  ore  has  been  shipped  to  Sandy  and  elsewhere.  The 
mines  producing  most  have  been  the  Wild  Dutchman  and  Sunday. 
Occasional  lots  of  ore  have  been  shipped  from  the  Miller  and  others, 
but  it  has  been  the  work  of  prospectors  or  transient  leasers. 

The  condition  of  the  mines  at  the  close  of  the  year  was,  therefore,  not 
very  different  from  their  condition  in  December,  1874.  The  following 
data  represent  the  state  in  which  they  were  found  by  Mr.  Van  Wagenen : 
The  Miller  Mine  is  opened  by  about  2,500  feet  of  tunnel- work,  cutting 
the  deposit  at  six  different  poiut-s  on  the  hill.  The  underground  work- 
ings are  a  complicated  combination  of  shafts,  inclines,  levels,  and  slopes, 
which  cannot  be  clearly  described  in  words.  A  considerable  quantity  of 
ore  is  exposed,  worth,  perhaps,  $30  to  $30  per  ton. 

The  Pittsburgh  Mine  has  been  developed  by  about  2,000  feet  of  shafts 
and  levels,  and  an  immense  body  of  low-giade  ore  has  beeu  exposed. 
ISm 
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Although  capable  of  yielding  from  50  to  100  tons  per  day,  it  is  un- 
worked,  probably  on  account  of  tbe  low  grade  of  its  ores,  whicli  Cannot 
be  profitably  shipped  out  of  the  district. 

The  Wild  Dutchman  is  now  reached  through  a  tunnel  320  feet  in 
length.  It  is  developed  pretty  thoLX)ugb[y  by  several  thousand  feet  of 
woikings,  and  has  produced  steadily  throughout  the  year. 

The  Sunday  Mine  is  a  vein  in  quartzite,  carrj'ing  ore  rich  in  gold.  The 
mine  was  worked  for  some  time  before  the  true  value  of  the  ore  was  dis- 
covered. Tiiis  did  not  occur  till  late  in  the  year,  and  aubsequentty  a 
small  lot  of  about  15  tons  wa&  shipped  to  Sandy,  which  yifided  over 
$500  per  ton.  From  reports  received  subsequent  to  Mr.  Van  Wageneu's 
visit,  I  judge  that  the  lot  referred  to  must  have  been  rather  au  acci- 
dental bonanza  in  the  vein,  for  the  second  shipment  was  as  great  a  sur- 
prise to  the  owners  as  the  firsF,  but,  unfortunately,  iu  the  ojiposite  sense. 

Among  the  other  numerous  mines  of  this  canon  which  are  in  a  prom- 
ising coudition,  mention  may  be  made  of  the  Live  Yankee,  Eoessler, 
Bredemeyer  No.  2,  Silver  Dipper,  Wyoming,  Caribou,  Southern  Spy, 
Comet,  and  Bullion. 

Parley's  Park  district. — The  Ontario  is  the  only  mine  of  note  on  which 
work  has  been  prosecuted  during  tbe  year.  There  have  been  numeroos 
prospects  in  the  vicinity,  but  none,  as  yet,  have  attained  great  promi- 
nence. Among  them  may  be  mentioned  the  California  Central,  Bulliou, 
Flagstaff^  Walker  &  Webster,  Pioneer,  McHeiiry,  Switzerland,  Iron- 
Horse,  General  Washington,  Hawkeye,  Dauiel  O'Connell,  Mouutaln  Top, 
Great  Ameiican,  Jfiiion,  and  Pirate.  From  moat  of  these  ore  has  been 
taken  and  shipped  during  the  year,  and  some  have  produced  considerably. 
Their  production  has,  however,  been  intermittent. 

The  shaft  on  the  Ontario  Mine  has  been  snub  to  400  feet,  and  the 
ground  explored  on  either  side  for  a  distance  of  300  and  500  feet.  The 
vein  is  a  contact  one,  having  quartzite  fur  the  foot-wall  and  porphyry 
for  the  hanging.  It  has  au  average  width  of  2  feet,  with  an  ore-seam 
that  has  so  far  shown  great  regularity.  It  carries  little  or  no  galeua,  afid 
is  a  true  milling-ore.  The  mineral  is  treated  in  the  McHeury  Mill  by 
amalgamation.  The  mill  went  into  operation  in  June,  and  has  been 
producing  steadily  since,  having  a  capacity  of  20  tons  per  day. 

The  extensive  developments  on  the  mine  have  shown  it  to  be  a  vein 
of  great  promise.  The  explorations  of  the  year  have  gone  far  in  ad- 
vance  of  tlie  production,  while  the  latter  has  been  much  greater  than  are 
the  company's  milling  faeihtiea.  As  a  consequence,  it  is  estimated  that 
from  $500,000  to  $1,000,000  of  reserves  are  in  sight,  and  the  owners  of 
the  mine  are  expecting  to  lease  and  put  in  operation  the  Mar^ac  Mill, 
which  will  exactly  doable  tbe  reducing  capacity.  As  tbe  valuable  cbar- 
aeter  of  this  vein  has  been  shown,  there  has  of  course  been  miieli  search 
after  its  extensions,  and  it  is  thought  that  these  have  been  found  iu  the 
Hawkeye  and  Irish- American. 

Although  the  McHenry  Mine  has  never  yet  been  i>rofltably  productive, 
the  company  owning  it  proposes  to  explore  it  still  farther,  and  are  san- 
guine of  ultimate  success.  Not  less  than  $300,000  has  been  expended 
on  the  mine  and  mill.    The  latter  is  employed  in  treating  Ontario  ore. 

The  Hawkeye  has  been  developed  to  a  depth  of  05  feet,  and  opened 
by  a  140-foot  tunnel. 

The  Switzerland  has  a  shaft  130  feet  deep,  .with  good  ore  at  the  bot- 
tom.   This  vein  is  also  cut  by  a  tunnel  175  feet  long. 

The  General  Washington  shows  a  good  vein  of  ore  of  fair  grade.  A 
tunnel  is  being  run  than  will  cut  the  vein  350  feet  below  thcsurface. 
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The  Great  American  has  reached  a  depth  of  60  feet,  aud  is  quite  prom- 
isiug," 

Ttie  Walker  &  Webster  has  produced  eCeattilj -during  thfi  year,  ship- 
ping its  ore,  which  is  suitable  for  smelting^  te.jlj^^tJtah  Sampling  Works. 

Ttro  tunnels,  the  Washington  and  tfra  f^fifiapr"*".  —  cutting  under 
the  mountains  of  this  district.  The  foemfEt  iqrhich  is  situated  a  mile 
west  of  the  Ontario,  cut  a  very  proniisiJig.  ysBiit  during  December,  ou 
■which  work  will  be  iiumediately  commehoed.  The  latter,  which  is  some- 
thing over  500  feet  loHg,-iiagj_after  passingtac^oos  three'  veins  of  minor 
importance  aud  size,  intersected  a  crevice  about' 10  feec  in  width,  which 
carries  a  good  body  of  ore.  This  prO|»wty  is  owned  by  Dr.  Eeed,  o;' 
Wyoming,  and  promises  better  results  than  m'Wet^einterprises  of  a  similar 
nature. 

This  district  is  under  mneh'^isadvantage  in  having  no  smeit.ing-works. 
There  is  apparently  an  abundance- of  galeua-ores,  carrying  from  15  ro 
50  ounces  iu  silver  per  ton,  in  the  claims  ot  the  southern  and  south- 
western piirt  of  the  camp,  which  will  net  now  pay  for  treatment  if  the 
oremust  be  transported  to  Salt  Lake,  but  which  can  be  made  qirite  profit- 
able if  treated  in  the  vicinity.  Several  parties  are  coiJsideriiig  thp  erec- 
tion of  wor^s  here  in  the  spring. 

Bingham,  or  West  Mountain  district,. — The  mrnfis  .of  Bingham  Oafion 
produwd  last  year  a  total  of  about  30,000  tons  of  ore,  cari'j'iog  silver- 
lead  and  a  small  quantity  (merely  nominal}  of  gold.  Tbeasaay-pcr- 
centage  of  lead  in  such  ores  of  this  district  as  ciime  into  maikei  is 
usually  estimated  at  45.  During  1875  so  large  an  amount  of  miiiiug- 
ore  was  produced,  and.  so  many  new  discoveries  Ji ad  been  luade  of  this 
desirable  class  of  mineral,  that  at  the  close  of  the  year  arrangements 
bad  been  concluded  to  erect  amalgamation-.works^t  the  mouth  of  the 
canon  or  at  Sandy,  the  main  inducement  for  th^ir  erection  being  the 
large  and  steady  supply  of  ore  attainable  from  the  Mayflower  Mine, 
^which  is  now  shipping  all  the  way  to  Reno,  Nev. .  Bingham  Oauon  an- 
nually produces  a  little  gulchgold.  The  first  discoverers  of  tlie  gjileh 
extracted  a  large  amount  of  dust  from  the  creek,  but  the  bars  were  not 
deep  enough  to  last  long,  and  are  now  but  little  worked.  The  amount 
extracted  in  1875  did  not  exceed  $3',MI00.  Several  companies  have  beeu 
at  work  in  Bear  Creek,  and  some  Chinamen  have  been  busy,  iu  the  .main 
gulch. 

The  ores  of  the  canon  are  treated  mostly  at  Sandy  and  at  the  Ger- 
mauia  Works.  At  Bingham  Junction  the  Shej-idau  nil!  Works  were 
running  during  part  of  the  year. 

Early  in  the  year  the  Winnamuck  Company  shut  down  its  smelter. 
and  since  then  it  has  been  shipping  ore.  Tlie  production  of  the  year 
has  been  small,  and  the  work  has  been  mainly'^rospecting. .  In  follow- 
ing  the  vein  into  the  hill  much  barren  ground  has  be«n  encou;itered. 
Explorationshavebeeu  continued  in  that  direction  per  severingly  and  are 
srin  going  ou ;  but  more  encouraging  results  have  been  obtained  iu 
sinking  below  the  huge  ore- body  which  was  the  souree  of  the  large  former 
production  of  this  mine.  Itisnowpretty  well  decided  that  the  outcrop  on 
the  other  side  of  the  gulch  and  some  little  distance  up  the  creek,  known 
as  the  Dixon,  is  the  same  vein  as  the  Winnamuck.  The  ledge  has 
sulfered  an  unusual  amount  of  distortion,  aud  is  probably  much  laulted 
in  the  gulch.  The  company  determined,  toward  the  end  of  the  year,  to 
sink  a  shaft  at  the  bottom  of  the  hill,  aud,  when  this  had  reached  Mif- 
ficieut  depth,  to  drift  both  ways  on  the  ledge  and  thereby  test  whether 
the  DixoHfis  really  an  extension,  or  whether  the  lode  is  lost  iu  the  gulch. 
This  work  is,  ^ow  iu  progress,  and  suitable  hoisting  and  pumpiug  ma- 
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cbiuery  is  to  be  builfc  over  the  shaft.    In  otliet  parts  of  tlie  mine  about 
20  meu  tiave  been  iit  work. 

The  Dixou  (supposed  to  be  an  extension  of  the  Winnamupk)  has 
been  opened  by  a  shatt  now  between  150  and  200  feet  deep.  lu  De- 
cember a  large  body  of  rich  ore  was  reported  to  have  been  struck.  This 
mine  is  worked  by  the  Winuamuck  Company.  An  extension  still  far- 
ther north  on  the  same  vein  has  been  located,  and  is  said  to  promise 
well. 

The  Spanish  Mine  has  been  worked  steadily  throughout  the  year,  and 
has  maintained  a  fair  production.  For  many  months  past  more  atten- 
tion has  been  paid  to  placing  the  property  in  better  shape  by  rpplaciiig 
the  old  timbers  with  new  square  sets  than  to  taking  out  ore.  This  has 
been  rendered  necessary  by  the  dangerous  condition  in  wliieh  the  mine 
was  found  by  its  present  superintendent,  Mr.  W.  W.  Gallagher.  Tu 
retimberiug  bad  {fronud  and  clearing  away  dangerous  aebris,  much 
valuable  ore  has  been  found  that  had  escaped  previous  notice.  There 
is  no  lack  of  good  mineral  in  sight  at  present.  Any  attempt  to  designate 
the  position  of  the  exposed  bodies  of  ore  would  be  unintelligible  to  the 
reader,  and  can  only  be  understood  by  surveys,  as  the  mine  belougs  to 
that  class  of  subterranean  quarries  consisting  mainly  of  galleries  run- 
ning io  all  directions,  in  which  the  moat  expert  mining-engineer  will 
be  lost  without  his  compass.  This  method  of  extraction  finds,  however, 
in  the  nature  of  the  ore  deposit  and  the  economical  conditions  of  the 
locality  a  plausible,  perhaps  a  wholly  valid,  eseuse.  The  expeuse  of 
timbering  is  its  great  drawback.  This  is  now  executed  in  an  extremely 
creditable  manner. 

The  production  of  the  Neptune  and  Kempton  property  has  been  about 
4,0C0  tons  during  the  year.  Ten  times  that  quantity  could  have  been 
extracted  without  opening  any  new  ground.  The  main  work  of  the  year 
has  been  the  driving  of  the  deep  tunnel,  which  is  to  cut  the  lode  700 
feet  below  its  outcrop.  To  meet  this  a  shaft  has  been  sunk  on  the  vein 
and  on  the  line  of  the  tunnel.  At  the  close  of  the  year  the  tunnel  was 
thought  to  be  iu  close  proximity  to  the  vein,  but  had  not  yet  reached  it. 
Tn  many  parts  of  the  mine  the  reserves  of  ore  at  hand  are  very  great. 
In  that  portion  around  the  Galena  chamber  the  body  of  mineral  is  appa- 
rently 1*0 1'eet  in  width  and  of  excellent  quality.  Not  far  off  considerable 
excitement  was  caused  by  the  discovery  of  a  body  of  black  oxide  of  cop- 
per, which  at  one  place  was  14  feet  in  width.  In  October  the  lessees  of 
the  mine  leased  the  Sheridan  Hill  smelter  at  Bingham  Junction,  and 
smelted  their  own  ore  during  the  remainder  of  the  year. 

The  Jordan  Mine  has  been  worked  intermittently  during  the  year. 
When  working  with  full  force  its  protluction  has  rauged  from  30  to  40 
tons  a  day.  The  mine  shows  plenty  of  ore  in  sight,  and  is  cajiable  of 
maintaining  the  above  production  at  least. 

The  Utah  has  been  idle  during  the  entire  year,  excepting  that  a  few 
parties  have  been  gleaniug  what  little  mineral  was  left  in  sight. 

The  Mayflower  has  reached  a  depth  of  500  feet,  and  as  depth  has  been 
gained  there  appears  to  be  no  diminution  in  the  abundance  of  ore.  Ex- 
pensive hoisting- works  have  been  erected  during  the  year,  and  the  mine 
throughout  is  in  excellent  condition.  During  the  fall  a  sample  lot  of 
the  ore,  which  is  milling-ore,  comparatively  free  from  lead,  was  shipped 
to  Fairfield  for  trial  in  the  mill  at  that  place.  The  trial  having  proved 
a  success,  the  mill  is  to  be  removed  to  Sandy,  and  the  ore  treated  there 
instead  of  being  shipped  to  Reno,  as  has  heretofore  been  the  case.  The 
ore  from  this  mine  is  worth  from  $i)0  to  $70  per  ton.  The  production 
during  the  year  has  amonuted,  as  nearly  as  I  can  leain,  to  3,500  tons. 
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The  Tosemite  has  developed  during  the  year  an  extraordinary  display 
of  ore.  The  body  of  mineral  which  appeared  on  thfl  surface  has  held 
out  almost  without  interrnption  to  the  bottom  of  the  shaft,  which  is  a 
little  over  400  feet  deep.  In  November  a  body  of  ore  was  struck  which 
has  proved  of  great  lateral  extent,  and  is  from  15  to  25  feet  in  width. 
It  is  of  rather  low  grade,  but,  owing  to  the  quantity  in  sight,  can  be 
mined  at  a  good  profit.  The  yield  of  the  mine  has  averaged  15  tons  per 
day,  the  ore  being  worth  in  the  neighborhood  of  $25  per  too. 

The  Last  ChaiUce  has  been  producing  regularly.  At  the  end  of  the 
year  the  tunnel  had  reached  a  length  of  nearly  1,000  feet,  and  was 
expected  shortly  to  cot  the  vein. 

The  Sez  Perces  Chief  has  not  been  doing  much  during  the  year,  but 
is  expected  to  re-open  early  in  the  spring. 

The  Aladdin  has  shipped  during  the  year  about  1,000  tons  of  very 
good  ore. 

Among  the  new  discoveries  of  the  year  the  Albino,  Live  Yankee, 
Winnebago,  and  Tiewaukie  are  most  prominent.  A  large  number  of 
the  older  mines  have  been  worked  with  satisfactory  results,  among 
which  may  be  mentioned  the  Eevere,  Ashland,  Bnljy  Boy,  Live  Pine, 
Sacramento,  Williams,  Montreal,  Hamlin,  and  Owyhee.  The  cheap 
freights  that  result  from  the  successfnl  operation  of  the  Bingham 
Canon  Railroad  (narrow  gauge)  permit  the  profitable  mining  of  ore  of 
very  low  grade,  and  several  mines  have  thus  been  continued  in  oper- 
ation which  otherwise  would  have  been  forced  to  shut  down. 

Ophir  district. — This  district,  including  Dry  and  East  Canons,  is 
undoubtedly  one  of  the  best  in  Utah.  Dry  Canon  has  produced  very 
heavily  during  the  year,  and  the  mines  now  working  are  in  promising 
condition.  In  East  Canon  the  work  has  been  rather  in  the  nature  of 
prospecting.  The  rich  but  precarious  deposits  of  Lion  Hill  and  Chloride 
Flat  have  attracted  numerous  sanguine  explorers,  but  have  generally 
failed  to  pay  for  development.  Yet  the  product  of  much  desultory 
extraction  has  been  the  shipment  of  a  considerable  quantity  of  ore, 
some  of  which  has  been  of  very  high  grade. 

In  the  Chicago  and  the  Waterman  Works,  at  Bush  Lake,  almost  all 
the  ore  of  these  camps  has  been  treated.  The  former  has  been  supplied 
mainly  by  the  Queen  of  the  Hills  and  the  Chicago  Mine,  but  has  bought 
all  custom-ore  offered.  The  works  were  running  during  the  greater 
part  of  the  year.  The  Waterman  Works  were  running  steadily  during 
the  last  half  of  the  year  almost  entirely  on  Hidden  Treasure  ore.  The 
Walker  Mill  at  Ophir  made  a  short  run  daring  the  summer,  and  turned 
out  about  $20,000.  The  amount  of  ore  treated  was  1,600  tons.  The 
Enterprise  Mill  and  Mr.  Mayer's  arrastras  also  did  a  few  months'  work 
on  ores  from  East  Canon. 

The  East  Canon  mines  produced  in  1875,  as  nearly  as  can  be  ascer- 
tained, not  less  than  7,500  tons  of  ore.  Of  this  amount  the  Ophir  Com- 
pany {Miner's  Delight  Mine)  produced  3,000  tons,  and  the  remainder 
came  mainly  from  Lion  Hill. 

The  Ophir  Company's  operations  were  not  satisfactory.  A  very  large 
amount  of  development  was  done,  but  the  ore  found  was  of  so  low 
grade  as  to  be  unprofitable.  The  explorations  have  been  pushed  ex- 
tensively in  every  direction  upon  the  claim,  but  with  only  a  moderate 
degree  of  success.  During  the  year  considerable  ore  has  been  ex- 
tracted and  sold.  Toward  the  end  of  the  season  it  was  thought  that 
the  incline  was  approaching  a  better  class  of  material,  and  later  ad- 
vices show  that  the  belief  was  partially  realized.  The  ore  taken  from 
the  Miner's  Delight  during  the  season  has  averaged  about  20  ounces 
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silver  and  10  per  ceiitrof  lead.  The  first-class  ore,  of  which  but  a  small 
quauticy  was  shipped,  did  not  return  more  than  35  ounces  silver  and  25 
per  ceut.  lead.  Over  400  square  seta  of  j;h»t)er  were  put  up  ia  tte  rniue 
during  the  year.  "'  ■■' 

On  both  slopes  of  the  caBon,'  flwm''base  to  crown,  the  monntain-Kido 
is  dotted  with  prospects  and  mines.  jHardly  10  per  cent,  of  the  claims 
located  are  worked  to  a  depth  of  50  reet,  anil  even  a  much  smaller  pro- 
portiou  than  that  would  include  all  operating  ou  aily  well-defined 
vein. 

Ou  the  top  of  Mountain  Lion  Hill  is  a  group  of  mines  that  have  been 
worked  during  the  year  with  tolerable  persistency.  The  conntry-roek 
is  a  limestone,  between  the  strata,  and  in  the  seams  of  which  occur  argen- 
tiferous galena,  and  often  horn  silver.  Some  extraordinarily  rich,  but 
siuall,  deposits  of  the  latter  mineral  have  been  found.  The  veins,  qr 
lines  of  deposit,  cross  each  other  at  every  conceivable  angle,  and,  as  a 
consequence,  the  teouru  of  mining-property  is  not  well  defined.  The 
most  prominent  of  these  are  the  Tiger,  Monarch,  Zella,  Mountain  Lion, 
Silver  Ohief,  Chloride  Point,  and  Sunnyside.  The  ores  average  from 
2  to  10  per  cent,  of  lead,  and  are  said  to  carry,  besides  the  chloride, 
some  bromide  and  iodide  of  silver. 

On  the  northern  slope  of  the  cafion  the  mines  appear  in  a  more  regu- 
lar formation,  often  occurring  as  defined  zones,  and  carrying  large  veins 
of  ore.  Of  this  class  the  San  Joaquin  and  Little  Peru  are  the  most 
prominent  examples.  The  Jim  Fisk,  Bonanza,  California  Boy,  and 
Grey  Eoek  are  Others  of  minor  not«.  The  ore  from  these  claims  carries 
often  considerable  arsenical  T»yrite8  and  manganese. 

The  two  great  mines  of  Dry  Cafion — the  Hidden  Treasure  and  the 
Flavifia — have  well  sustained  the  reputation  of  the  district.  Both  mines 
have  been  worked  onintenuptedly  during  the  year,  and,  so  far  as  a  dis- 
play of  ore  in  reserves  is  concerned,  are  in  magnificent  condition. 

The  Hidden  Treasure  is  now  developed  to  a  depth  of  1,100  feet  below 
its  outcrop.  A  tunnel  has  been  run  into  the  hill  which  cuts  the  vein 
900  feet  in  depth,  and  through  which,  before  loog,  the  entire  extraction 
will  be  carried  ou.  The  vein  appears  to  be  a  contact  layer.  It  is  not 
very  regular,  hut  has  usually  an  upper  wall  of  slate  and  a  lower  one  of 
limestone,  between  which  the  ore  lies,  varying  in  width  from  6  inches  to 
15  leet.  The  production  has  been  from  30  to  40  tons  daily  throughout 
the  year,  a  figure  which  could  now  easily  be  trebled,  as  the  reserves  in 
sight  are  enormous.  The  mine  ia  opened  very  extensively,  though  rather 
irregularly.  In  ilovemher  a  chamber  was  being  cut  on  the  tuuuel-level 
at  the  head  of  the  main  shaft,  in  which  large  hoisting- engines  were  to 
be  erected.  Other  improvements  were  being  made  in  order  to  put  the 
mine  in  better  form  than  it  has  shown  for  several  years  past.  Toward' 
the  close  of  the  year  the  shipments  had  increased  to  50  and  60  tons  daily. 

The  Qneen  of  the  Hills  and  Flavilla,  which  are  now  the  property  of 
the  Chicago  Company,  ar6  in  a  very  flattering  condition.  The  vcft  (a  ■ 
layer)  dips  into  the  hill  at  a  very  slight  inclination,  and  has  been  fol- 
lowed downward  on  this  incline  for  600  feet.  From  this  central  work 
three  inclined  levels  branch  off  to  the  east  and  two  to  the  west,  the  five 
having  a  combined  length  of  2,600  feet.  Between  these  a  vast  amount 
of  stoping  has  been  done,  especially  in  the  upper  "backs"  near  the  sur- 
face. The  ore  ranges  in  width  from  3  to  12  feet,  and  yields  at  the  mill 
from  40  to  50  ounces  in  silver  and  30  per  cent,  of  lead.  The  shipments 
have  averaged  about  30  tons  daily  throughout  the  year.  The  surface 
works  of  the  mine  are  situated  about  300  feet  above  the  "grade,"  or 
stage-road,  which  connects  Dry  Caiion  with   the  valley.    A  surface 
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tram-way  has  bpen  laid  on  the  slope  of  the  hill  from  the  mouth  of  the 
mine  to  the  road,  and  ore  is  carried  down  in  cars  and  loaded  directly 
into  the  wagons. 

In  driving  the  upper  levels  east  in  this  mine,  a  complete  break  in  the 
vein  was  found  at  a  distance  of  abont  800  feet  from  the  shaft.  Tbe 
entire  formation  appeared  to  be  completely  cnt  off  by  a  cross  course  or 
a  fault  in  the  country-rock.  After  the  breast  of  the  level  had  been 
driven  ahead  several  feet  in  the  barren  rock  without  finding  anythiug, 
it  was  determined  to  sink  a  shaft  on  the  edge  of  the  slip.  This  was 
done,  and  at  a  depth  of  20  feet  the  vein  was  found  again  as  perfect  aa 
ever.  On  being  tbllowed  auotlier  break  was  found,  and  again  the  same 
expedient  was  adopted  witb  a  similar  result  At  the  time  of  Mr.  Van 
Wagenen's  visit  the  level  had  been  driven  on  for  some  distance  beyond 
tbe  last  fanlt,  and  the  vein  stiil  continued  regular.  From  other  explor- 
ations above  and  below,  it  is  likely  that  this  fault  crosses  the  entire 
mountain  and  breaks  the  vein  in  its  patli,  giving  it  a  displacement  of 
about  22  feet. 

The  Chicago,  which  has  reached  a  depth  of  over  1,200  feet,  has  been 
worked  continuously  throughout  the  year,  but  not  extensively.  It  has 
produced  a  fair  quantity  of  ore. 

The  Mono,  once  a  famous  mine  of  Dry  Canon,  and  supposed  to  be  as 
good  now  as  ever,  has  been  idle  during  the  entire  year,  exceviting  that 
several  parties  of  lessees  have  been  exploring  the  abandoned  upper 
workings  in  search  of  what  ore  was  lett.  The  vein  is  reported  to  be 
lost,  itnd  it  is  likely  that  a  break  or  fault  has  been  met  with  siuiilar  to 
that  Ibund  in  tbe  Queen  of  the  Hills,  and  perhaps  not  more  formidable. 

Of  the  other  mines  in  tbe  canon,  the  Sacramento,  Poor-man,  Battler, 
Bexler,  Mayflower,  Fourth  of  July,  Emporia,  and  Eureka  have  been 
worlied  to  a  considerable  extent,  and  given  promising  exposures  of  ore, 
witb  some  actual  prodnction.  Seside  these  a  large  number  of  claims 
have  been  worked  which  on , account  of  the  insignificance  of  their 
development,  cannot  receive  special  mention  this  year. 

Dry  Canon  will  uext  year  be  better  provided  with  smelting  facilities 
than  it  has  been  heretofore.  A  movement  is  on  foot  to  open  tbe  old 
Jacob  Smelter  at  Stockton  for  custom-work.  Mr.  Jobn  Longmaid,  of 
Ophir  City,  has  charge  of  the  business,  and  in  order  to  secure  to  bis 
company  a  steady  supply  of  ores,  has  leased  a  couple  of  mines  in  East 
Oaiion  that  ave  showing  good  bodies  of  galena-ores. 

SOUTHERN  UTAH. 

Under  this  head  are  embraced  the  districts  lying  on  the  lower  ex- 
tremity of  the  Oqnirrh  range,  and  between  it  and  the  Arizona  line. 
The  valleys  of  Utah  have  a  general  north  and  south  trend,  and  are 
approximately  parallel  with  each  otber.  Following  them  toward  the 
.  south,  they  lead  gradually  and  imperceptibly  into  the  mesa  and  canon 
lands  bordering  on  the  Colorado  Eivef.  To  this  boundary-line  the 
prospector  has  pursued  his,  work,  and  numerous  mineral-districts  have 
been  i^scovered,  some  presenting  an  abundance  of  lead-ores  and  others 
a  preponderance  of  copper.  All  are  more  oc  less  argentiferous.  The 
most  important  are  Camp  Floyd,  East  and  West  Xintic,  Tom  Paine, 
Star,  San  Francisco,  Granite,  and  Bonanza  City  districts. 

The  distance  of  these  localities  from  railroads  and  the  average  low 
grade  of  their  ores  have  retarded  their  development.  Quite  a  number 
of  mills  and  smelting-fumaces  exist  in  them,  hardly  a  camp  being  with- 
out a  reduction  process  of  some  kind ;  but  none  have  made  steady  runs, 
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and  it  is  necessary  to  transport  the  ores  to  Sandy  or  Eush  Lake  at  con- 
siderable expense. 

Camp  Floyd  districtbas  produced  but  little  during  the  year.  Its  ores, 
mostly  of  low  grade,  (from  15  to  30  ounce,)  must  be  reduced  by  milling 
in  the  vicinity  of  the  mines.  The  character  of  the  silver-ore  deposits 
also  forbids  profitable  mining  except  on  a  large  scale  and  with  the  aid 
of  capita],  there  being  do  distinct  veins,  but  rather  an  impregnated 
stratum  of  quartzite  of  great  width,  in  the  cavities  and  seams  of  which 
chlorides,  bromides,  and  other  argentiferous  minerals  occur.  Quite  a 
number  of  minor  claims  have  been  working  during  the  year,  among 
which  may  be  mentioned  the  Queen  of  the  West,  Sparrow  Hawk,  and 
Jenny  Lind.    In  the  latter  cinnabar  has  been  found. 

Tintic  distriet,  located  about  70  miles  south  of  Salt  Late,  has  improved 
but  slightly  during  the  year.  The  Utah  Southern  liailroad  is  now 
within  18  miles  of  East  Tintic,  while  the  Utah  Western  has  been  sur- 
veyed directly  through  West  Tintic,  and  in  a  couple  of  years  will  doubt- 
less be  extended  at  least  so.far  on  its  road  to  Pioche.  At  present  the 
terminus  of  the  latter  road  is  some  60  miles  away,  and  the  former  offers 
the  cheapest  rout*  for  transporting  ores  to  market. 

Eureka  Hill,  on  account  of  the  richness  of  its  ores,  has  attracted 
more  prospecting  and  development  than  any  other  section  of  Tintic 
district,  and  here  most  of  the  work  of  the  year  was  done.  The  princi- 
pal  miues  are,  however,  still  in  litigation  and  idle,  (that  is,  the  company 
is  doing  DO  systematic  work,)  but  various  lessees  have  b^n  taking  out 
ore  from  some  of  the  old  works,  and  some  adventurers  have  been  pur- 
suing their  vocation  on  abandoned  properties,  so  that  there  has  been  at 
all  times  during  the  year  a  small  but  steady  production  from  the  camp. 
The  facilities  for  reducing  ores  in  the  camp  are  represented  by  fijur 
mills  and  three  smelters,  all  of  which  have  been  in  operation  for  a  short 
time  during  the  year.  But  they  have  been  run  with  such  irregularity 
and  UDder  so  many  managements  that  it  is  impossible  to  learn  anything 
definite  of  their  operations.  The  largest  part  of  the  production  of  the 
mines  has  been  shipped  away  as  ore ;  but,  besides  this,  there  have  been 
shipments  of  silver  bullion,  lead  bars,  and  copper-matte. 

The  Crismou  and  Mammoth  Copperopolis  mines  have  not  been  worked 
to  any  extent  during  the  year,  and  are  practically  in  the  same  condition 
as  at  the  close  of  1874. 

Among  the  promising  worMng  properties  of  the  district  are  the  Bull- 
ion, Sunbeam,  Brooklyn,  Bowers,  Morning  Glory,  Shower,  and  Gold 
Hill  mines.  These  have  yielded  considerably  more  than  one-half  of  the 
ore  produced,  the  remainder  having  come  from  the  work  of  lessees  or 
poachers,  operating  intermittently  and  on  a  small  scale. 

Tom  Paine  district  is  one  of  the  new  discoveries  of  the  year,  having 
been  located  in  the  fall.  It  is  180  miles  south  of  Salt  Lake  and  108 
miles  from  the  terminus  of  the  Utah  Southern  Eailroad.  The  locations 
of  promise  are  the  Silver  Dipper,  Blue  Jean,  Munroe,  Hidden  Treasure, 
Mono,  Bully  Boy,  Ingersoll, -and  Liberal.  The  ores  are  galenas  and 
carbonates  of  lead,  carrying  from  15  to  40  ounces  in  silver.  Some  rich 
chlorides  have  also  been  fouud.  • 

Star  distriet  is  slowly  developing  a  regular  production.  The  Sherman 
smelter,  which  has  been  in  frequent  operation  during  the  year,  has 
treated  a  portion  of  the  ore  prodm«;d,  but  much  more  has  gone  to  Sandy. 
The  two  great  miues  of  the  district,  the  Ilebel  and  the  Big  Bonanza, 
have  together  produced  during  the  year,  as  nearly  as  I  can  ascertain, 
about  3,200  tous  of  galena  and  carbonates  In  the  workings  of  the 
former,  which  are  quite  extensive,  an  immense  body  of  mineral  is  ex- 


,v  Google 


CONDITION    OF    THE    MINING   INDUSTRY — DTAH.  281 

posed,  and  the  property  is  nniversally  held  to  l>e  of  great  value.  Of 
the  other  mines  of  the  camp,  the  Eainbow  and  the  Minnesota  are  the 
most  noteworthy. 

In  Grauite  district  about  half  a  dozen  mines  have  been  under  work 
during  the  year,  with  moderate  success,  and  of  San  Francisco  district 
the  same  may  be  said.  What  has  been  done  in  both  has  been  done  in 
the  way  of  development,  and  with  little  or  no  outside  aid. 

Bonanza  City  district. — This  district,  of  wliicli  Bonanza  City  is  the 
center,  is  in  Washington  County,  about  20  miles  south  of  the  south- 
ern rim  of  the  Salt  Lake  Basin.  Prominence  was  first  given  to  the 
district  by  the  discovery  of  petrified  wood,  in  the  scams  of  which  silver 
chloride  and  Dative  silver  occurred.  Further  explorations  demon- 
strated that  the  formations  around  the  city  were  highly  metalliferous, 
and  the  camp  is  now,  considering  its  remote  location,  one  of  the  most 
promising  in  the  Territory.  The  formation  is  said  to  be  mainly  sand- 
stone, but  it  is  probable  that  quartzite  is  the  predominating  rock. 
There  are  numerons  veins  of  considerable  regularity,  and  also  localities 
where  the  formation  is  impregnated  and  without  system.  The  ores  are, 
BO  far,  chlorides  and  bromides,  more  or  less  mixed  with  lead,  arsenic, 
iron,  and  copper,  the  latter  being  the  most  abundant  of  the  baser 
metala.  Some  of  the  ore  is  extremely  rich,  milling  from  $300  to  $1,200 
per  ton,  according  to  the  care  with  which  it  is  selected  or  dressed.  As 
yet  there  are  no  reducing-works  on  the  spot,  but  it  is  expected  that  in 
1876  several  mills  will  be  built.  The  existence  of  rich  mines  was  not 
known  till  the  fall  of  1875,  and  consequently  the  amount  of  develop- 
ment has  beein  small,  though  the  value  of  such  ores  as  were  shipped 
amounted  in  total  to  between  $10,000  and  $15,000.  The  most  noted 
claims  are  the  Pride  of  the  West,  Susan,  Teeumseh,  and  Buckeye. 

The  Grand  Gulch  Copper  Company,  having  a  mine  across  the  border, 
iu  Arizona,  has  erected  a  furnace  near  Saint  George,  in  Utah,  and 
will  attempt  in  the  coming  year  to  smelt  the  abundant  and  rich  copper 
mineral  from  that  claim.  The  lode  has  not  been  developed  additionally 
daring  the  past  year,  bat  is  reported  capable  of  a  large  production 
from  the  surface. 
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CHAPTER    VII. 


COLORADO. 

The  reports  which  have  been  furnished  to  me  in  regard  to  the  pro- 
duction or  Oolorado  Territory  during  1875  vary  somewhat,  but  not  snf- 
fleiently,  so  far  d^  totals  are  concerned,  to  render  them  untrustworthy. 

As  the  values  in  all  business  transactions  in  Oolorado  are  expressed 
in  currency,  the  statisticians  of  the  Territory  have  followed  the  general 
custom  J  and  I  have  therefore  had  to  reduce  the  important  amounts  to  a 
gold  basis,  taking  gold  at  the  average  of  $1.16  tor  the  year,  in  order  to 
bring  them  into  harmony  with  my  previous  estimates. 

Mr.  T.  P.  Van  Wagenen  furnished  roe  at  the  close  of  the  year 
with  a  report  on  the  condition  of  the  mining-industry  at  that  time. 
This  report,  the  notes  of  my  deputy,  Mr.  A.  Eilors,  who  visited  tie  Ter- 
ritory twice  in  the  summer,  and  various  information  kindly  furnished  to 
mebydifterent  ]»rofessional  gentlemen  during  the  year,  constitute  the 
mabjrial  upon  which  the  present  report  is  based. 

Mr.  Van  Wagenen  includes  in  his  report  the  following  exhibit  of  pro- 
duction, which  I  adopt  as  probably  nearest  to  the  truth,  giving  the  gold 
values  of  my  informant's  currency  flgures : 


Cu™«y. 

Coin. 

41,641,109 
■350,000 

^^^     gig 

ssss 

6,075,951 

Hfljo 

«,  151, 751 

5,TOS,810 

Arranged  according  to  counties,  this  yield  appears  as  follows: 


c.,«,. 

Coi. 

•igg 

553, DUO 

msoo 

76!  009 

i5o;oott 

480.906 

345,^2 

6,151,701 

The  gold  and  silver  production.  $5,237,469.76,  shows  a  decrease  of 
over  $120,000  as  compared  with  the  previous  year,  the  reason  for  which 
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may  be  readily  found  in  tbe  unfortunate  litigations  at  Georgetown, 
which  stopped  several  mines  «ffectually. 

The  coal  prodaction  during  the  year  is  calculated  by  Oapt.  B.  L. 
Berlhoud  at  about  75,000  tons,  worth  at  the  pit's  mouth  $223,000. 

Dividing  the  above  yield  of  $5,237,470  into  gold  and  silver,  as  well  as 
the  iusutticient  data  furnished  me  will  permit,  we  have  the  following; 

Gold , $2,  224,  568 

Silver 3, 012, 902 

Total 5,237,470 

Mr.  F.  FoBSet,  of  the  Central  City  Register,  who,  to  judge  from  various 
articles  written  by  him  on  tbe  subject  both  in  the  Central  City  Register 
and  in  the  Engineering  and  Mining  Journal,  appears  to  have  paid  much 
attention  to  the  yield  of  last  year,  gives  in  one  of  his  latest  articles  the 
production  in  currency  aa  tbllows : 

Currency. 

Clear  Creek  County $2, 004, 863 

Gilpin  County ] ,  763, 986 

Palrk  County - 835, 800 

Boulder  County 707, 000 

Fremont  County 342, 000 

Summit  County 142, 000 

Lake  County 120,940 

San  Juan  and  elsewhere 263, 228 

6, 299,  817 

In  this  are  included,  besides  gold  and  silver,  the  items  of  copper  and 
lead  produced  during  1875.  Mr.  Van  Wageuen's  currency-estimate  for 
the  same  items  being  $6,151,751,  it  is  seen  that  the  discrepancy  in  the 
totals  is  only  $148,066,  a  email  sum,  when  the  difficulty  of  collecting 
this  kind  of  information  from  private  concerns  in  the  absence  of  com- 
pulsory laws  enforcing  truthful  statements  is  burue  in  mind.  In  the 
subdivision  by  counties  there  are  ia  several  cases  such  large  dift'erences 
in  the  estimates  that  it  seems  difficult  to  account  for  tbem,  and  I  can 
imagine  no  other  cause  than  inaccurate  reports  as  to  the  source  of  ship- 
ments from  the  railroads. 

The  receipts  of  the  Denver  branch  mint  daring  the  year  were  as 
follows : 

First  quarter,  January  .to  April   $133,446  66 

Second  quarter,  April  to  July 162,566  72 

Third  quarter,  July  to  October 243,01)9  01 

Fourth  quarter,  October  to  January 218, 098  50 

757, 180  89 

The  achievements  of  the  year  1875  in  Colorado  mining  include, 
aside  from  a  large  amount  of  work  perlbrmed  on  the  old  and  well-proven 
mines,  the  inauguration  of  a  great  number  of  enterprises,  and  the 
opening  of  several  entirely  new  and  apparently  important  districts, 
which  may  be  now  reox)rde<l  as  among  the  standard  ones  of  the  Terri- 
tory. At  the  close  of  1874,  eight  smelting  aud  amal};amating  works 
were  ia  operation,  and  five  parties  were  shiping  ore  out  of  the  Territory. 
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The  total  metal-yield  for  that  year  amoanted  to  $5,302,383.  At  the 
present  time  eleven  beneflciating  works  are  in  active  operation,  and 
eight  ore-bnyers  are  shipping  the  high  grades  east.  There  were  no  con- 
centrating establishments  in  successful  operation  during  1874,  excej^t  the 
one  at  Idaho,  which  ran  only  for  a  few  weeks.  At  the  close  of  this  year 
three  large  works,  with  a  combined  capacity  of  over  a  hundred  tons 
daily,  have  been  built  at  Georgetown,  and  will  undoubtedly  afttect  very 
largely  the  production  of  metals  during  1876.  The  CoUom  Company 
has  been  energetically  at  work  during  the  year  on  a  comprehensive  plan, 
and  is  justcompletlDgits  central  works  at  Golden  City.  This  company 
already  has  separating  and  concentrating  establishments  at  Idaho  and 
Black  Hawk,  and  contemplates  erecting  others  at  Georgetown  and 
Boulder.  The  smel ting-works  at  Golden  will  receive  the  products  from 
the  branch  works,  and  either  smelt  them  into  lead  rich  in  gold  and  silver, 
or  separate  the  buUton,  as  may  be  found  most  advisable  and  economical. 
The  Golden  Smelting  Company,  under  Mr.  West,  the  Rosita  Beduc- 
tion-Worka,  the  Mount  Lincoln  Smelting- Works,  and  Green  &  Co.'s 
Works  in  Baker's  Park  have  been  the  year's  additions  to  the  smelting- 
capacity  of  the  Territory.  Two  new  amalgamating  works  have  been 
built. 

Mr,  Stewart,  at  Georgetown,  has  supplemented  his  establishment  with 
the  Hunt  &  Douglas  process,  and  is  now  treating  gold  and  copper,  as 
well  as  silver  ores.  Several  attempts  have  been  made  at  chlorination 
in  Boulder  and  Park  Counties,  wilh  no  deflnite  success  as  yet.  Several 
new  stamp-mills  have  been  built,  and  most  of  the  old  ones  have  been 
working  steadily  throughout  the  year.  Several  entirely  new  mining- 
districts  have  been  discoveiBd  during  the  year,  viz  :  The  Rabbit-Bar,  in 
Grand  Oounty,  containing  mines  of  argentiferous  galena;  the  Magnolia, 
in  Boulder  County,  with  ores  of  gold  and  silver  combiued  with  tellu- 
rium ;  and  the  TJncompahgre,  Gunnison,  and  Lake  districts,  in  the  south- 
western part  of  the  Territory,  where  the  ores  are  mostly  those  of  silver; 
and  the  districts  back  of  Fort  Oollius,  in  which  has  been  found  good 
nickel -bearing  pyrites,  besides  the  ordinary  galena  and  pyritous  ores, 
carrying  gold  and  silver- 
Pour  of  the  older  districts,  discovered  years  ago,  and  the  history  of 
which  has  been  one  of  alternate  growth  and  retrogression,  are  now 
showing  signs  of  renewed  vigor,  and  will  probably  maintain  a  steady 
growth  hereafter.  These  are  Empire,  (gold,)  Gold  Hill,  (gold,)  Jim  Creek, 
(gold  and  tellurium,)  and  Daily,  (silver.) 

Six  of  the  districts  discovered  during  1873  and  1874  have  passed 
salely  through  the  vicissitudes  of  early  age,  and  are  already  producing 
in  considerable  amounts  and  with  regularity.  The  Summit  and  Eureka, 
(San  Juan,)  Bosita,  (Fremont  County,)  Sunshine,  (Boulder  County,) 
Geneva,  (Clear  Creek  County,)  and  Hans  Peak,  (Grand  County.) 

The  proportion  of  silver  to  gold  produced  shows  a  regular  and 
rapid  increase^  whioh  fact  may  be  considered  as  an  advantage  to  the 
general  condition  of  the  industry,  inasmuch  as  silver-mining  presents 
fewer  risks  aud  more  favorable  chances  than  gold-mining.  About  three- 
filtha  of  the  precious-metal  production  of  the  mines  is  now  silver, 
whereas  in  1866  that  metal  bore  the  proportion  of  about  one-flfth. 

In  Georgetown  and  Central,  the  oldest  two  camps  in  the  Territory, 
the  fierce  litigations  that  have  for  many  years  retarded  the  development 
of  the  mines,  and  caused  so  much  distrust  to  investors,  show  signs  of 
dying  out.  Though  several  of  the  largest  and  most  valuable  mines  are 
siili  hampere<l  by  expensive  lawsuits,  it  is  not  likely  that  many  new 
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01168  of  great  magoitiide  will  arise,  ae  pre-emptora  are  generally  exercis- 
ing; more  care  in  regard  to  their  titles,  and  are  compromising  with  con- 
testants whenever  possible.  Thedemandtor  patents  was  never  so  great 
as  at  present,  evidencing  that  owners  have  confidence  in  the  value  of 
their  property,  and  are  willing  to  expend  money  in  what  may  be  con- 
sidered a  species  of  dead-work. 

The  placer  ioterests  have  enlarged  greatly  during  the  year,  the 
amount  of  ground  now  under  improvement  being  fully  one  third  more 
than  during  1874.  The  gain  has  been  in  the  Sooth  Park,  Bear  Valley, 
South  Clear  Creek,  Arkansas  Valley,  and  at  the  base  of  Hans  Peak, 
where  gold  has  been  found  to  exist  over  much  larger  areas  than  hnd 
before  been  supposed.  The  successful  introduction  of  the  most  approved 
California  machinery,  and  the  extension  of  the  "  booming "  system, 
(described  in  a  former  report,)  have  made  available  large  districts  of 
comparatively  good  ground,  which  may  now  be  washed  with  profit. 
White  the  placer-mining  interests  ot  Colorado  can  never  be  expected  to 
assume  the  enormous  dimensions  of  those  of  the  Pacific  coast,  (becanse 
tlie  fonnations  are  more  local,)  they  are  yet  good  for  many  millions  of 
gold,  and  offer  inducements  for  the  investment  of  capital.  Observation 
during  the  last  twelve  years  has  showu  that  both  the  ram-fall  and  snow- 
fall have  increased,  and  with  each  year  of  ofdiuary  weather  a  larger 
quantity  of  water  may  be  expected.  It  is  true  that,  at  the  same  time, 
owing  to  the  removal  of  large  bodies  of  timber  from  the  mountains,  the 
winters'  snows  disappear  more  rapidly,  aud  with  a  greater  tendency  to 
freshets;  but  this  diflBculty  will  be  obviated  gradually  by  the  construc- 
tion of  reservoirs,  and  the  growth  of  new  forests,  already  springing  up 
around  the  older  settlements,  wlJich  were  deprived  of  their  trees  iu  the 
early  days  of  mining  in  the  country. 

The  production  of  pig-lead  for  the  year  has  been  small.  The  Lincoln 
City  Works  have  been  idle  for  the  entire  year  and  the  Golden  Works 
did  not  open  till  September.  Quite  a  large  amount  of  this  metal  has 
been  turned  out  from  the  new  works  in  Baker  Park,  and  if  the  run  had 
been  one  of  a  year,  instead  of  a  few  mouths,  the  total  would  have  been 
a  large  addition  to  the  product  of  the  Territory. 

The  copper  out-put  remains  substantially  as  it  was  last  year.  The 
only  works  saving  this  metal  are  at  Black  Hawk  and  Golden,  and  as 
the  source  of  supply  is  mainly  from  the  pyritous  gold  ores  of  Gilpin, 
Boulder,  and  Park  Counties,  the  production  will  advance  very  slowly. 
Of  the  copper-bearing  veins  there  are  plenty  in  Colorado,  and  so  advan- 
tageously located  as  to  offer  unusual  inducements  for  the  erection  of 
works  to  smelt  the  ores,  if  the  mines  were  opened  sufficiently  to  sup- 
ply them.  Till  this  is  done,  and  the  necessary  works  are  built,  how- 
ever, the  Territory  cannot  be  expected  to  become  a  great  producer  of 
coppifr. 

Of  the  rarer  metals,  tellurium,  bismuth,  and  nickel  may  be  mentioned. 
The  belt  of  mines  carrying  tellurides  of  gold  and  silver,  which  last  year 
was  supposed  to  be  confined  to  the  veins  on  Gold  Hill,  has  been  traced 
north  and  south  for  a  total  distance  of  nearly'  twenty  miles,  and  as  rich 
ore  found  as  was  ever  taken  trom  the  Eed  Cloud  or  Cold  Spring.  Bis- 
muth has  been  found  to  a  high  percentage  in  the  argentiterous  galena 
of  the  Geneva  and  Snake  River  mines,  and  nickel,  besides,  occurring, 
as  was  known  last  year,  in  Gilpin  County  and  in  the  Home-Slake  lode, 
has  lately  been  found  in  veins  carrying  true  copper-nickel  in  the  north- 
ern part  of  the  Territory. 

One  of  the  most  important  enterprises  of  the  year  connected  with  the 
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mining-industry  was  the  formation,  on  June  1,  of  ll>e  Colorado  Mining 
and  Exchange  Board.  At  first  this  institution  had  to  contend  with 
great  difficulties,  and  received  but  little  encouragement ;  but  at  the  close 
of  the  year  it  had  become  pretty  firmly  established.  The  board  now 
numbc  rs  33  members,  and  has  a  list  of  good  mines  on  which  etock-trans- 
actions  to  the  amount  of  nearly  8100,000  had  taken  place  between  June 
1  and  the  end  of  the  year.  The  board  has  a  fine  room  in  Denver,  meets 
daily  at  11.45  a.  m.,  and  attracts  always  a  large  crowd  of  visitors.  It  is 
thought  that  daring  1876  its  business  will  have  so  augmented  that  it 
will  affect  very  considerably  the  introduetion  of  capital  and  hasten  the 
development  of  a  great  number  of  the  mines. 

CONDITION  OF  THE  SMELTING  BUSIHBSS. 

For  the  past  five  years  Colorado  has  been  a  battle-ground  for  smelt- 
ing companies.  Its  mining-district,  situated  on  both  sides  of  the  great 
continental  divide,  which  at  no  point  sinks  to  an  altitude  less  than  10,000 
feet  above  the  sea,  are  not  easily  accessible  from  any  one  central  point, 
nor  are  they  conveniently  located  with  respect  to  each  other.  But  one 
mining-txjwu  in  the  State  is  reached  by  rail,  all  the  others  being  from  18 
to  300  miles  away  from  s^pam-communication.  Several  have  between 
them  and  tbe  rest  of  the  world  the  barrier  of  the  Great  Divide,  a  wall 
which  in  most  places  is  completely  impassable  f<)r  five  months  in  the  year. 
As  a  result,  the  utmost  latitude  has  been  allowed  for  competitors  in  the 
ore-market.  Invoices  of  ore,  like  extrargood  commercial  paper,  have 
been  eagerly  songbt,  and  buyers,  in  their  anxiety  to  get  hold  of  them, 
have  decreased  the  rate  of  discount  on  their  value  until  the  margins 
have  been  swept  away,  and  the  once-eager  purchasers  have  found  them- 
selves  holders  of  property  costing  more  than  it  contained.  In  other 
words,  so  ardently  have  purchaa.ers  from  Chicago,  Saint  Louis,  Wyan- 
dotte, Pittsburgh,  Newark,  and  Omaha  sought  for  Colorado  ores,  that 
the  price  has-been  run  up  to  figures  which  preclude  any  profit  to  buy- 
ers, and  which  also  prevent  any  healthy  competion  at  home. 

Itiis  state  of  the  market  affects  directly  only  that  part  of  the  prodnc- 
tiou  which  is  included  within  the  limits  of  high-grade  silver-ores,  the 
mineral  being  worth  $250  and  upward  per  ton  in  preciiUS  metal.  But, 
as  in  Coloradt),  about  $1,350,000  of  this  material  is  produced  annually. 
It  constitutes  a  considerable  item  in  the  total  yield  of  the  mines,  and  the 
business  of  ;hiuidling  it  indirectly  affects  all  ores  of  lower  grade  that  are 
not  treatedjiat  pr  close  by  the  mine.  In  this  way  the  entire  system  of  ore- 
brokerage-stftVhich  a  capital  of  not  less  than  $iO0,0()O  is  emplojed — is 
sadly  demq^ji^d,  and  has  in  turn  demoralized,.t^e  whole  business  of 
smelting,  l&a^ucers  cannot  now  buy  directly  of; the  miner,  but  must 
deal  throu^jjmiddlemen,  who  are  constantly  qaarireliug  among  them- 
selves on  t^^Snbjects  of  rates,  weights,  and  freights. 

A  glancgMttrthe  map  of  Colorado  will  show  how  much  the  question  of 
geographyls^ters  into  the  business  of  mining,  ^or  instance,  the  mines 
on  the  Mi^lp  Bonlder  and  Left  Hand  Creeks  b^yei  a  moat  natural  and 
convenienlioutlet  for  their  produce  by  way  of  the^iyions  of  those  streams. 
But  when.;the  plains  are  reached,  the  greater  pa^^^^f  the  ore  is  brongliE 
around  to  the  mouth  of  the  next  caQon,  (Clear  Creek,)  and  is  transported 
25  miles  up  into  the  mountains  again  before  fraction.  Clear  Creek 
County  oi;gs  have  from  15  to  30  miles  between  ^tem  and  the  nearest 
smolting-^grks.  Park  -County  mineral  is  sm^ted  to  matte,  and  then 
shipped  ^g^iles  before  it  is  reduced  to  buHi^nl,.  Kosila  has  190  miles 
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between  it  and  reduction,  while  San  Jtiau  ores  have  to  cross  two  snowy 
ranges,  and  speud  ten  days  at  -least  on  the  road  before  ibe  I'urDaces  are 
readied. 

Neverttieless,  in  the  face  of  these  numerous  natural  disadvantages, 
ore  still  ke»ps  going  oat  of  Colorado,  and  the  struggle  for  the  possession 
of  it  in  »s  brisk  as  ever.  Saint  Louis  and  Pittsburgh  at  least  do  not 
seem  to  have  been  injured  by  the  competition,  if  one  may  judge  by  the 
fact  of  their  continued  purehases,  even  at  the  highest  rates. 

The  main  advantage  possessed  by  eastern  buyers  has  been  their  com- 
mand of  a  cheap  fuel — coke.  It  is  possible  that  when  the  Denver  and 
Jlio  Grande  Railroad  reaches  Trinidad,  which  will  be  early  in  the  sum- 
mer, Colorado  smelting- works  can,  by  the  nse  of  domestic  coke,  auc- 
cesafully  compete  with  those  in  the  East.  Eastern  coke  now  costs  from 
$25  to  $30  per  ton  at  the  foot  of  the  mountains,  while  the  Trinidad  coke, 
which  is  believed  to  be  quite  as  good  lor  the  purposes  of  the  smelter  as 
that  of  Pennsylvania  or  Indiana,  can  be  laid  down  iu  Denver  for  glU  to 
$12  per  too. 

In  the  saioltiug  business  some  important  changes  have  occurred.  The 
persistent  effort  at  (iolden  City  to  smelt  for  lead  has  not  proved  auceess- 
ful,  and  the  management,  huding  that  the  supply  of  galena  was  inade- 
quate, has  altered  the  works  accordingly,  and  is  now  smelting  for  copper- 
matte.  This  establishment  has  only  been  iu  operation  during  the  last 
three  months  of  the  year,  but  its  campaign  was  so  much  of  a  success  that 
operations  will  now  in  all  probability  be  continuous,  with  none  of  the  dis- 
couragirig  stoppages  that  have  formerly  done  so  much  toward  discrediting 
the  establishment  in  the  eyes  of  the  miner.  The  following  statement, 
taken  from  the  books  of  the  company,  shows  the  business  of  the  three 
months  ending  December  29, 1875 : 

Total  number  of  tons  of  ore  bought 060 

Total  number  of  ounces  of  silver 3-4,01.;} 

Total  number  of  ounces  of  gold 47-1 

Outlay : 

Cnah  paid  for  stock -  $.14,  SOI  05 

Labor,  fuel,  tins,  &c 10, 241  70 

r>l,042  Si 


Income : 

Eeceiptsfrom  bullion-sales $37.  404  36 

Metitl  on  hand,  {lend,  gold,  and  silver)* 20,  3-'2  17 

Metallic  lead  and  copper 1,  832  00 

59,  618  53 

The  amount  of  lead  ore  received  was  very  small,  averaging  about  7 
per  cent.,  or  46J  tons,  of  which  about  25  per  cent,  was  saved. 

I  may  mention  here  an  improvement  in  the  utilization  of  the  lignites 
of  the  country  lately  introduced  by  Mr.  West,  the  superintendent,  which 
is  an  important  advance  in  local  metallurgy.  I  refer  to  his  ajjparatus 
for  using  powdered  lignite  in  reverberatory  furnaces.    Mr.  M'est  has 

•Tbis  item  i.icliuled  nu  estimate,  based  ou  former  runs  of  the  same  works,  of  the 
matiKtiiil  iu  thi)  furuaoe-hearthii. 
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beeo  experiiaeutiiig  on  this  subject  for  a  long  tiiim,  and  bashis  macbinery 
now  in  operation,  having  attained,  bo  far  as  can  bu  judged  by  outsiders, 
a  perfect  success. 

The  coal  is  ground  to  a  powder  and  stowed  in  a  box,  in  the  bottom  of 
which  are  two  outlets.  Through  these  the  coal  is  forced  by  a  right-and- 
left  screw  into  two  upright  pipes,  throngli  which  it  falls  into  the  hori- 
zontal drau  ght  or  blast  pipes.  Here  tlie  tailing  coal  is  caught  by  the  blast 
and  carried  into  the  furnace,  where  it  ignites  immediately  on  reaching 
the  bridge.  When  the  furnace  is  first  fired  up,  it  is  of  course  necessary 
to  start  a  Are  in  the  fire-box,  but  no  additional  wood  is  needed  afterward, 
except  when,  after  drawing  both  slag  and  matte  and  recharging,  the 
furnace  cools  off  more  than  usual. 

This  device  has  now  been  in  operation  for  several  weeks  without 
interruption.  Although  the  coal  used  contains  from  20  to  37  per  cent,  of 
moisture,  and  is  from  one  of  the  second-rate  lignite-iuines  of  the  Terri- 
tory, the  eombaation  is  far  more  perfect  than  can  be  brought  al>out  with 
lump-coal,  and  the  heat  is  intense  and  very  even.  More  striking,  how- 
ever, is  the  financial  success  of  the  machine.  It  is  now  running  steadily 
on  a  7-ton  matte-turnace  and  saving  $30  per  day  on  |)reviou8  cost.  The 
idea  of  burning  coal,  and  especially  soft  coal,  in  the  shape  of  a  fine  pow- 
der, is  of  course  not  new,  nor  do  I  think  that  Mr.  West  makes  this  claim, 
Messrs,  Whelpley  &  Storer  have,  in  fact,  for  years  had  a  patent  on  a 
very  perfect  device  for  this  purpose,  which  has  been  extensively  used 
throughout  the  country.  It  consists  of  a  ventilator,  the  avion  of  which, 
at  the  same  time  that  they  furnish  the  necessary  blast  for  perfect  com- 
bustion, crush  the  coal  to  an  impalpable  powder,  which  is  continually 
fed  out  into  the  combustion-chamber  by  the  wind, 

I  canuot  close  these  observations  without  pointing  out  the  fact  that, 
although  a  very  perfect  combustion  is  accomplished  in  this  way,  the 
employment  of  the  method  for  the  purpose  of  matte-smelting,  with  lig- 
nites as  a  fitel,  is  objectionable  on  the  ground  that  the  very  siliceous 
ashes  are  carried  into  the  smelting-chamber,  thereby  increasing  the 
percentage  of  silica  already  in  the  {mostly  very  siliceous)  ore,  and  thus 
either  occasioning  an  augmented  addition  of  flux  or  a  direct  loss  of  heat 
by  the  higher  temperature  necessary  to  liguify  a  more  siliceous  slag,  to 
say  nothing  of  a  probably  greater  loss  of  the  precious  metals,  both 
through  the  stiflfer  slag  and  mechanically  by  the  draught. 

A  more  proper  way  of  using  the  lignites  for  smelting  ores  of  the 
precious  metals  in  reverberatoties  is,  no  doubt,  the  employment  of  gas- 
generators  or  de\ices  halfway  between  the  common  grate  and  gas- 
generators,  such  as  have  been  employed  for  some  time  by  Mr.  Pearc«, 
of  the  Boston  and  Colorado  Works,  and  by  various  works  in  Utah, 
in  the  latter  Territory  mainly  in  roasting -furnaces  used  for  slagging. 
In  this  method  there  is  not  only  a  perfect  combustion  reached,  but  the 
ashes  are  also  kept  separate  from  the  charge  and  the  temperature  can 
be  regnlated  at  wi  1  by  a  simple  damper. 

The  Boyd  Works,  at  Boulder,  have  produced  about  $0,000  during  the 
year.  The  proprietor  has  not  yet  perfected  his  system,  and,  moreover, 
has  never  succeeded  in  getting  a  good  supply  of  galena-ores.  He  is, 
however,  working  a  galenii-vein  in  James  Creek,  and  expects  to  be  bet- 
ter supplied  next  year. 

The  Denver  Works  have  been  idle  daring  the  entire  year,  but  are  to 
be  opened  iu  the  early  spring. 

The  following  table  gives  a  list  of  works  in  operation  during  1875, 
with  their  cypacity,  location,  system  of  reduction,  and  plant,    I  include 
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in 

GILPIN   COUNTY. 

The  production  of  the  Gilpin  County  mlDes  during  the  year  has  been 
as  follows : 

Cnrrency. 

Stamp-mill,  gold $1,240,109  00 

Boston  and  Colorado  Smelting-Works 502, 000  00 

Ore  shipped  and  jewetera'  gold 21, 870  00 


1,763,985  00 
Or,  in  gold- value 1, 530, 555  07 

The  following  is  the  cnrrency  and  gold  valne  of  mill-gold  by  months: 
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c.™..,. 
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isd^e...       1.101  «        ^^^^^ 
jGold...      H0MS4 

s«......  .,.»n     "■""• 

is,,™..        I.3»»       ^ 
(Gold...    101,188  83 

iTCC.        ^'^^^^^       105,067  34 
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{SSL: 

(GoM.. 

S95,1Na8 
1,4S3  21 

197,  Kl  75 

103, 140  ea 

97.048  20 

114,281  10 

1,240,109  08 

Thirty  stamp-mills  have  been  in  operation  during  the  year,  carrying 
a  total  of  56  heads  of  stamps,  all  that  waa  available  without  the  intro- 
duction of  new  steam-power.  Among  the  mills  that  have  been  running 
are  Potter's,  Clayton's,  Waterman's,  Whitcomb's,  Buell's,  Brigga'a 
Smith  &  Parmelee's,  Black-Hawk,  Empire,  Wheeler,  and  Sullivan. 

Among  the  many  mines  in  active  operation  during  the  year  the  fol- 
lowing are  the  principal  ones : 

Mammoth. — From  1,000  to  1,500  feet  of  this  vein  have  been  worked 
during  the  year,  mainly  by  lessees.  It  has  paid  well,  and  has  yielded 
a  steady  production  of  10  to  15  tons  daily,  worth  $10  per  too.  Toward 
the  close  of  the  year  the  production  increased,  and  is  now  nearly  double 
the  above  figure.  Almost  all  the  ore  comiug  out  is  from  levels  and 
Stopes  within  200  feet  of  the  surface. 

Bates  &  Hunter. — The  amount  of  work  done  on  this  property  during 
the  year  has  been  small,  and  consisted  maiuly  in  clearing  it  of  water 
and  placing  it  in  shape  for  further  developments.  Its  western  extension, 
the  German,  has  received  more  attention.  The  latter  is  proving  itself 
to  be  one  of  the  best  mines  on  Mammoth  Hill.  It  waa  opened  during 
the  summer,  and  has  been  worked  continuously  since  then  with  good 
results. 

The  Mountain  City  has  been  successfully  worked  during  the  entire 
year  by  a  small  force  of  men.  It  has  yielded  ore  worth  from  $12  to  $15 
per  ton. 

The  Tiernay  lode  has  produced  a  fair  quantity  of  $8  to  $10  ore. 

Work  was  commenced  on  the  O.  K.  in  July.  A  new  shaft-house  has 
been  built,  and  the  shaft  sunk  to  the  depth  of  165  feet.  The  ore  has 
averaged,  in  the  mills,  about  $10  per  ton. 

The  Winnebago  mine  was  worked  a  little  during  last  year.  The  sbaft 
was  drained  and  a  small  amount  of  ore  taken  out.  Prom  the  caiion  of 
Chase  Guleh,  on  the  northern  slope  of  Carlo  Hill,  is  running  the  Belden 
Tunnel,  which,  at  the  close  of  the  year,  bad  attained  a  length  of  100 
feet.  It  is  being  pushed  ahead  rapidly,  and  will  intersect  the  Winnebago 
about  600  feet  below  its  outcrop, 

The  Gunnell  ranks  among  the  very  best  mines  of  the  county.  Eight 
hundred  feet  have  been  under  lease  during  the  year  to  Kimber  &  Ful- 
lerton,  and  several  other  parties  have  been  working  on  other  parts  of 
the  vein.  The  main  shaft  had  reached  at  the  close  of  the  year  a  depth 
of  700  feet,  and  the  production  amounted  to  between  25  and  35  tons 
daily.  The  Gunnell  ore  is  of  rather  low  grade.  That  which  is  milled 
averages  $16  per  ton,  while  the  smelting  ore  brings  from  $50  to  $75 
at  the  Boston  and  Colorado  Smelting- Works.    The  mine  has  been  much 
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tronbled  during  the  year  with  water,  but  has,  nerertlieless,  been  worked 
with  profit. 

The  Prize  and  the  Senseuderffer,  which  are  probably  sonthwestera 
extensions  of  the  Gunuell,  have  been  idle  iluriug  the  entire  year.  Be- 
yond the  latter,  however,  and  still  on  the  same  vein,  is  the  Hubert, 
which  has  been  worked  during  a  portion  of  the  year,  and  with  very 
satisfactory  results.  Some  of  the  ore  extracted  has  been  of  very  high 
grade. 

The  Fiske  is  one  of  the  old  standard  mines,  and  is  still  under  lease 
to  Mr.  George  W,  Matee.  It  has  produced  quite  steadily  during  the 
year  about  $5,000  monthly.  It  is  now  worked  entirely  from  the  surface, 
instead  of  from  the  Bobtail  tunnel,  as  formerly. 

The  Pleasant  View  was  incorporated  in  Jannary,  1876,  under  a  stock 
organization,  and  the  stock  was  put  on  the  Denver  board.  It  is  un- 
doubtedly an  extension  of  the  Gunnell,  and  is  a  mine  of  great  promise. 
At  the  close  of  the  year  the  shaft  was  150  feet  deep,  and  two  sets  of 
levels  had  been  started.  A  good  body  of  ore  was  exposed  aloug  the 
entire  depth  of  the  shaft.  No  ore,  however,  has  been  milled  as  yet. 
This  mine  is  one  of  the  old  locations  of  the  county ;  but,  though  well 
worth  developing,  it  has  lain  idle  for  a  number  of  years. 

The  Saint  Louis  lies  close  to  the  Pleasant  View,  and  is,  probably,  on 
the  same  vein,  or  a  branch  of  it.  It  was  re-opened  during  the  summer, 
after  several  years  of  inactivity,  and  has  been  sunk  upon  for  over  100 
feet.  The  vein  shows  good  "  pay"  in  considerable  quantity.  It  is  taken 
out  as  development  proceeds,  and  accumulated  on  the  dump.  About 
50  tons  is  the  amount  thus  far  extracted.  The  mine  is  owned  by  "Wis- 
consin parties,  who  are  opening  it  extensively  before  crashing  any  ore. 

The  Leavitt  was  worked  steadily  up  to  the  month  of  June,  and  pro- 
duced in  that  time  $55,000.  During  tlie  remainder  of  the  year  the  main 
portion  of  the  mine  was  idle,  but  at  the  close  of  the  year  the  entire 
property  was  leased  to  the  Briggs  Brothers,  who  are  preparing  now 
to  work  the  mine  on  a  more  extended  scale  than  ever  before.  As  this 
mine  is  one  of  the  most  largely  developed  in  Gilpin  County,  it  merits  a 
special  description.  The  vein,  which  has  been  traced  clearly  from  Cleat 
Creek  to  Quartz  Hill,  a  distance  of  about  3  miles,  is  opened  by  mine 
shafts,  the  deepest  of  which  is  now  a  little  over  500  feet  down.  For  200 
feet  on  either  side  of  this  shaft  the  vein  has  beeu  worked  very  extensively, 
and  has  produced  nearly  $500,000  in  gold.  The  entire  vein  is  estimated  to 
have  yielded  since  its  opening  about  $1,000,000,  which,  considering  the 
desultory  manner  in  which  all  but  that  portion  around  the  deep  shait 
has  been  worked,  and  the  low  grade  of  the  ore,  ($7  to  $11  per  ton,)  is 
an  unusually  largo  amount. 

The  total  length  of  the  shafts  aggregates  2,210  feet,  and  of  levels  far 
more.    The  amount  of  ground  broken  is  enormous. 

Six  hundred  and  eighty  feet  west  of  the  main  Leavitt  shaft  the  lode 
is  crossed  diagonally  by  the  Kip  vein,  which  is  included  in  the  Leavitt 
property,  and  which  has  been  opened  to  a  depth  of  270  feet.  The  ore 
in  this  vein  is  simOar  to  that  of  the  main  fissure,  and  is  found  in  bodies 
of  large  size.  The  main  feature  of  interest  in  this  property  is  the 
arrangement  by  which  the  60-stamp  mill  and  the  boilers  of  the  hoisting- 
engine  are  supplied  with  water.  Gregory  Gulch  does  not  furnish 
enough  water,  even  in  the  Spring,  to  supply  so  large  an  establishment, 
and,  moreover,  the  stream  is  so  charged  with  the  debris  of  mills  far- 
ther up  the  gulch  as  to  be  totally  unfit  for  use.  It  was  determined 
after  long  cousideration,  by  Mr.  Euell,  the  proprietor,  to  erect  a  aeries 
of  settling- tanks,  and   use   the  water   from  the  mine  over  and  over 
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again  in  the  mill  until  enough  was  gained  for  all  purposes.  The  de- 
mand for  the  mill  and  boilers  was  &om  100,000  to  150,000  gallons  each 
in  24  hours,  while  the  mine  furnishes  from  25,000  to  50,000  gallons  in 
the  same  time.  The  arrangements,  now  in  most  successful  operation, 
are  as  follows : 

Tank  No.  1,  into  which  the  water  flows  from  the  pumps,  is  25  feet 
square  and  4  feet  deep,  and  is  divided  into  compartments  15  feet  long 
by  3  feet  wide.*  The  water  flows  from  one  compartment  to  another, 
and  in  the  transit  leaves  behind  the  heavier  particles  of  ore  and  rock 
brought  up  from  the  shaft.  From  No.  I  the  water  is  carried  through 
a  race-way  into  tank  No.  2,  which  has  a  capacity  of  80,000  gallons. 
This  tank  is  divided  into  two  compartments,  through  which  the  water 
passes;  and  out  of  them  by  a  second  race-way  into  tank  No.  3,  the 
capacity  of  which  is  100,000  gallons.  From  this  it  passes  through  a 
flume  50  feet  long  into  a  well  underneath  the  floor  of  the  mill.  Here  it 
is  quite'clear  and  ready  for  use  in  the  batteries.  Small  pumps  elevate 
the  desired  quantity  into  circular  tanks  in  front  of  the  stamps,  from 
which  it  is  led  to  the  mortars,  to  be  subsequently  returned  to  the  tanks. 

The  whole  distance  traveled  by  the  water  from  the  stamps  to  its  re- 
turn to  them  again  is  400  feet.  The  tanks  are  sluiced  out  frequently, 
and  easily  kept  clear  from  waste.  In  addition  to  the  three  tanks  above 
mentioned  is  a  fourth,  having  a  capacity  of  250,000  gallons,  making  the 
total  storage  capacity  of  the  system  500,000  gallons.  Its  advantages 
are  not  alone  that  a  small  amount  of  water  is  made  to  supply  a  large 
demand  by  using  it  several  times  over,  but  it  has  been  found  that  even 
in  the  coldest  days  in  winter  a  temperature  of  00°  to  70°  is  maintained 
in  the  tanks,  and  thus  a  comparatively  warm  water  is  supplied  to  the 
stamps  without  the  use  of  steam-heating  apparatus. 

Almost  all  the  work  done  on  the  Bobtail  Mine  during  1875  was  below 
the  tunnel-level.  The  deepest  workings  are  now  700  feet  below  the  sur- 
face, or  135  feet  below  the  tunnel.  At  the  depth  of  90  feet  below  the 
tunnel  a  continuous  level  has  been  driven  for  more  than  1,000  feet,  ex- 
ploring the  entire  ground  owned  by  the  company.  About  70  men  have 
been  steadily  employed  during  the  year,  and  the  production  has  aver- 
aged over  2,000  tons  per  month.  The  mill-ore  is  gradually  improving 
in  value,  and,  owing  to  the  extended  developments,  many  thousand  tons 
are  constantly  exposed  in  advance  of  extraction.  At  the  point  where 
the  tunnel  cuts  the  veiii,  the  company  is  sinking  its  main  shaft,  through 
■which  hereafter  the  entire  traffic  of  the  mine  is  to  be  carried  on.  A  large 
underground  chamber  is  being  excavated,  in  which  heavy  hoisting  and 
pumping  machinery  will  be  erected.  The  company  has  also  determined 
to  use  machine- drill 8  in  the  mine,  and,  after  a  long  examination,  has 
decided  upon  the  Wood  drill,  and  a  full  set,  with  a  compressor,  has  been 
ordered.  The  Bobtail  vein  maintains  a  good  width  in  its  lowest  work- 
ings, at  places  expanding  15  or  20  feet.  The  ore  as  it  goes  to  the  mill 
averages  $9  to  $11  per  ton,  and  is  worked  at  a  eonsidepable  profit.  The 
smelting-ore  does  not  assay  as  richly  as  last  year. 

The  Gregory  lode  is  at  present  one  of  the  largest  producing  veins  in 
Colorado.  During  1875  operations  have  been  carried  on  upon  five 
claims,  representing  a  total  length  of  2,000  feet.  These  were  the  New 
Tork  and  Colorado  Company,  (500  feet,)  the  Briggs,  (200  feet,)  the  Black- 
Eawk,  (300  feet,)  the  Consolidated  Gregory,  (500  feet,)  and  the  Narra- 
gansett,  (500  feet.)    The  product  of  ore  has  amounted  to  19,000  tons  of 

*  I  give  tlieae  figntes  aa  repoMed  to  ine.  The  impracticabiijty  of  luaking  exactly 
BQoli  a  division  is  obvious ;  but  tlie  incousistency  in  tbe  accouot  is  nut  iuiportaDt. — 
R.  W.  K. 
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mill-rock,  of  an  average  value  of  $10  per  ton,  and  485  tons  of  smeltiug- 
ore,  which  sold  for  $il,0OO,  making  the  total  yield  of  the  vein  for  the 
year  $331,000. 

The  three  inside  claims — the  Briggs,  Black-Hawk,  and  Consolidated 
Gregory — are  now  consolidated  niider  one  management,  that  of  the 
Briggs  Brothers,  who  have  contracted  for  a  three  years'  lease  on  the 
last  named.  The  combined  property  has,  since  the  consolidation,  been 
producing  1,800  tons  a  month,  worth  about  $20,000  to  the  producer.  It 
will  be  seen,  therefore,  that  this  property  alone  will,  if  its  present  rate 
of  production  is  continued,  yield  during  1870  more  than  the  entire  vein 
did  during  the  last  year. 

The  deepest  workings  on  the  vein  are  in  the  Briggs  claim,  whose  shaft 
is  at  present  700  feet  deep  below  the  bottom  of  the  gulch.  The  mouth 
of  this  shaft  is  located  at  the  lowest  point  of  the  outcrop  of  the  vein. 
Its  bottom  is  considerably  over  1,200  feet  below  the  outcrop  of  the  Mar- 
ragansett. 

The  Narragansett  has  been  worked  but  slightly  during  187.5.  The 
main  shaft,  which  was  440  feet  in  depth  at  the  begiuning  of  the  year,  is 
now  a  little  over  500  feet.  At  the  depth  of  470  feet  a  level  115  feet  long 
has  been  driven  west,  and  one  55  feet  east.  A  stope  has  been  broken 
above  the  former,  from  which  a  little  more  than  half  the  production  of 
the  mine  has  comej  the  remainder  has  been  taken  from  old  stopes  nearer 
the  surface. 

During  the  year  the  main  shaft  of  the  New  Tork  and  Colorado  Com- 
pany has  been  extended  in  depth  50  feet.  On  the  large  vein  500  feet  of 
levels  have  been  driven  and  two  60-foot  winzes  sank.  On  the  small 
vein  the  350-foot  shaft  has  been  straightened  and  retimbered  and  350 
feet  of  levels  driven.  A  large  amount  of  stoping  has  been  done,  and 
the  production  has  more  than  covered  all  current  expenses,  though 
never  pushed  beyond  legitimate  working.  The  standing  of  the  mine 
at  the  opening  of  the  year  is  such  that  stockholders  may  feel  that  the 
property  is  now  saved  from  the  wrecked  condition  in  which  it  was  three 
years  ago. 

The  Quartz  Hill  mines  have  furnished  during  the  year  about  one-third 
of  the  stamp-gold  product  of  the  county.  The  Burroughs,  Kansas, 
Gardner,  Alps,  Illinois,  and  Kent  County  have  been  the  prominent  pro- 
ducers. A  number  of  minor  properties  have  given  a  considerable  aggre- 
gate product.  At  the  base  of  the  hill  the  Quartz  Hill  Tnnuel  Company 
is  still  at  work,  and  advancing  slowly. 

Twenty-nine  hundred  feet  on  the  Kansas  and  Burroughs  lodes  has 
been  operated  under  one  management  during  the  year.  To  the  west- 
ward, where  the  two  veins  join,  nothing  has  been  done,  but  next  year 
the  same  compauy  will  probably  work  there.  The  main  shaft,  which  is 
on  the  Ophir  claim,  is  sunk  to  a  depth  of  915  feet,  and  is  prodncing  ex- 
cellent ore  in  good  quantity.  This  shaft  is  sinking  to  gain  a  depth  of 
1,000  feet,  when  an  extensive  system  of  drifts  will  be  begun  and  the 
property  opened  through  its  entire  length.  -  This  is  undoubtedly  one  of 
the  finest  mines  in  the  Territory,  It  ie  generally  believed  that  the  two 
veins  will  not  only  unite  laterally  to  the  westward,  but  will  also  join  in 
depth.  The  latter  point  of  juncture  will  not  probably  be  reached  in 
the  Ophir  shaft  for  several  hundred  feet. 

The  Monmouth  claim,  on  the  Kansas,  which  during  the  year  was 
bought  by  New  Jersey  parties  for  a  price  not  far  from  $35,000,  has  been 
yielding  uninterruptedly  ever  since,  and  has  paid,  according  to  state- 
ments furnished  me  by  trustworthy  parties,  a  profit  at  times  as  high  as 
12  per  cent,  a  month  on  the  investment. 
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The  English-Kansas  has  been  allowed  to  remain  idle  during  the  entire 
year.  Almost  all  the  remainder  of  this  great  vein  is  in  successful  opera- 
tion under  American  supervision. 

The  Illinois,  thoagh  not  wholly  neglected,  has  not  been  worked  very 
extensively  during  the  year.  The  mill-ore  produced  has  been  of  high 
grade,  averaging  $20  per  ton,  and  the  operations  of  the  year  have  beea 
financially  successful  on  a  small  scale.  Preparations  are  making  to  wort 
the  vein  more  thoroughly  during  the  coming  season.  It  is  one  of  the 
best  lodes  on  the  hill,  a  continuation  of  the  Mammoth,  and  possessing 
all  the  valuable  qualities  of  that  ledge. 

The  Kent  County  has  yielded  steadily  throughout  the  year.  At  one 
time  the  vein  showed  a  width  of  3  feet  of  very  rich  ore. 

On  the  Gardner  operations  have  not  been  very  extensive.  The  Clark 
claim  has  been  worked  most,  and  has  repaid  the  lessees  moderately. 

Of  the  other  mines  on  this  famous  hill  bat  little  detailed  information 
can  be  given.  The  Louis,  Eegister,  Roderick  Dhu,  Boston,  Alps,  Wood, 
and  Harsh  have  been  worked  intermittently  by  owners  or  lessees.  That 
they  have  not  yet  proved  largely  productive  is  said  to  be  doe  to  the  lack 
of  sufficient  capital  to  work  them  on  an  extensive  scale.  The  mines  of 
Gilpin  County  cannot  be  relied  upon  to  yield  much  more  than  $10  a  ton, 
and  in  order  to  make  this  grade  of  ore  profitable,  a  large  amount  must 
be  produced,  and  there  must  also  be  cheap  means  of  transportation  from 
the  mine  to  the  mill.  Lastly,  there  is  a  great  need  of  an  abundance  of 
water-power,  which  as  yet  the  county  does  not  possess. 

The  total  production  of  the  Boston  and  Colorado  Smelting  Company's 
■works  during  the  year  was  $1,947,000  cnrreney,  of  which  amount  $70jOOO 
was  iu  copper,  $537,000  gold,  and  the  remainder,  $1,350,000,  silver.  The 
ores  furnishing  this  product  were  derived  from  the  surrounding  districts, 
in  the  following  proportion : 

Gilpin  County : 

Gold 8357, 000 

Silver 94, 000 

Copper _ 51,000 

8502,000 

Clear  Creek  County : 

Gold 4, 000 

Silver 438, 000 

442, 000 

Park  County; 

Gold 41, 000 

Silver 618,  OdO 

Copper 19, 000 

Q7»,  000 

Boulder  County : 

Gold 113, 000 

Silver 74. 000 

187, 000 

Fremont  County: 

Silver 126, 000 

San  Juan 12,000 

Total 1, 947, 000 

The  capital  of  this  company  was,  late  in  the  year,  Increased  to 
$1,000,000.    One  16  ton  furnace  has  been  added,  and  at  the  close  of  the 
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season  the  works  had  a  capacity  of  50  tons  per  day.  For  some  time 
past  Mr.  Kicbard  Pearce,  who  is  in  charge  of  the  works,  has  been  exper- 
imeiiting  to  And  a  process  by  which  the  gold  left  in  the  matte  after  the 
Bilver  is  extracted  may  be  economically  separated  from  the  copper  bot- 
toms, which  have  heretofore  been  shipped  to  Boston.  It  is  now  claimed 
that  success  has  been  achieved.  The  process  is  reported  to  be  an  entirely 
new  one,  and  is  kept  rigidly  secret.  Nothing  is  now  shipped  from  this 
establishment  bat  fine  bnllion.  Even  the  cement -copper  which  is  pre- 
cipitated in  the  Ziervogel  process  is  to  be  melted  into  ingots  hereafter 
before  shipment. 

The  arrangements  and  appointments  of  this  establishment  are  in  the 
highest  degree  creditable  to  the  management.  Keceiving  as  it  does 
ores  from  all  parts  of  the  Territory  in  very  large  qaantity,  it  requires 
extensive  sampling-floors.  The  qnantity  of  telluric  ores  alone  treated 
last  year  amounted  in  value  to  considerably  over  $100,000,  while  about 
8130,000  worth  of  silver-ores  from  the  southern  part  of  Colorado  were 
sent  here  for  treatment.  The  company  has  been  able  to  build  up  a  large 
area  of  ground  along  the  narrow  gulch  by  a  proper  disposition  of  its 
slags,  and  has  utilized  to  great  advantage  the  space  thus  gained.  At 
the  close  of  the  year  several  important  changes  were  in  progressj  which, 
will  he  carried  out  before  spring,  and  which  will  increase  facilities  and 
cheapen  the  cost  of  handling  the  ore.  A  full  description  of  the  works 
will  be  found  in  the  metallurgical  part  of  this  report. 

CLBAE  CEBEK  OOUHTY. 

The  production  of  the  mines  of  this  county  for  the  year  has  been  as 
follows : 

Currency. 

Silver  bollion  from  the  Stewart  Seduction  Works,  Judd  & 

Crosby  Works,  and  Pelican  Mill • S617, 200 

Ore  shipped  to  Boston  and  Colorado  Smelting- Works 442, 000 

Ore  shipped  to  Golden  City  Smelting- Works 29,958 

Ore  shipped  out  of  the  Territory 941, 744 

Gold  produced  from  South  Clear  Creek  hydraulic  mines  and 

from  Empire  veins 80, 00f> 

Total 2,110,902 

Coin  value 1, 819, 598 

Nearly  12,000  tons  of  ore  was  produced  and  sold,  making  the  average 
grade  of  Clear  Creek  mineral  about  $175  per  ton.  Comparing  this  with 
results  of  the  previous  year,  it  will  be  seen  that  much  more  ore  has  been 
broken,  but  the  increase  has  been  mainly  of  the  lower  grades,  such  as 
have  heretofore  been  nnavailable.  This,  coupled  with  the  fact  that  two 
large  concentration-works  are  now  in  operation  at  Georgetown,  may  be 
considered  as  a  most  tavorable  indication  of  the  healthy  growth  of  the 
mining  industry. 

It  may  not  be  amiss  in  this  connection  to  discuss  the  peculiar  condi- 
tion of  the  ore  market  in  Georgetown,  which,  as  much  as  any  one  other 
circumstance,  has  given  unusual  prominence  to  the  district,  and  forced 
the  miners  iuto  what  now  may  be  considered  an  unhealthy  condition. 
In  addition  to  the  two  milling  establishments  that  have  sought  for  all 
the  ore  they  could  get,  there  have  been  no  less  than  Ave  parties  seeking 
ore  for  export,  either  to  works  out  of  the  Territory  or  to  works  in  other 
districts.    The  competition  consequently  has  been  exceedingly  lively, 
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and,  as  oatside  porchasera  have  had  the  advantages  of  mach  larger 
capital,  the  result  has  been  that  the  home  reduction-works  have  made 
little  if  any  profit,  aud,  moreover,  have  been  driven  in  great  measure 
to  content  themselves  with  the  low  grades,  that  would  not  bear  the  cost 
of  transportation.  Indeed,  it  is  doubtful  if  outside  purchasers  have 
made  any  appreciable  profit,  and  the  only  parties  who  have  cause  to 
congratulate  themselves  are  the  miners  and  middle-men.  It  may  be 
urged  that  if  these  have  not  suffered,  the  industry  is  uninjured  ;  but 
such  an  assumption  is  certainly  a  mistake.  Any  business,  to  be  in  a 
healthy  and  prosperous  condition,  should  yield  satisfactory  returns  to 
both  producer  and  consumer.  If  the  conditions  are  otherwise,  there  will 
come  a  time  when  the  latter  (or  most  of  them)  will  decline  to  conduct 
business  without  reasonable  profits,  and  the  market  will  fall  into  the 
hands  of  one  or  two  parties  whose  capital  has  allowed  them  to  outlast 
the  rest,  and  who,  when  their  turn  arrives,  will  put  down  prices  to  a 
figure  that  will  not  only  permit  a  present  profit,  but  will  rapidly  make 
up  for  all  previous  losses. 

This  condition  of  affairs  is,  perhaps,  not  far  distant  in  Georgetown. 
For  some  time  past  Mr.  Stewart  has  seen  the  impossibility  of  an  amal- 
gamation-works competing  for  ore  in  a  base-metal  district  where  as 
high  as  $1  for  each  per  cent,  of  lead  over  15  has  been  offered  by  outside 
buyers  j  and  he  has,  therefore,  endeavored  to  protect  himself  by  remod- 
eling his  system  of  reduction  so  that  it  would  include  the  separation  of 
copper  and  a  more  perfect  extraction  of  the  silver.  Unfortunately,  his 
works  were  destroyed  by  fire  on  December  19,  and  all  endeavors  in  that 
line  must,  for  some  time  at  least,  be  delayed. 

The  mines  around  Georgetown  have  now  been  opened  to  such  an  ex- 
tent that  the  average  quality  of  their  production  may  fairly  be  gauged. 
It  is  evident  that  not  over  ten  tons  daily  of  ore  really  suitable  for  roast- 
ing and  amalgamation  can  be  produced  without  having  recourse  to 
dump-rock,  which  had  better  go  for  concentration-works.  Even  this, 
supply,  if  it  be  of  good  grade,  (150  to  250  ounces,)  will  be  sought  by  ex- 
porters. Our  amalgamation -works  is,  in  fact,  all  that  the  present  busi- 
ness of  the  camp  can  supply,  and  more  will  only  serve  to  increase  the 
complications  already  existing. 

The  market  has  further  suffered  from  the  wide-spread  opinion  that  a 
large  proportion  of  the  ores  were  suitable  for  lead-smelting.  While  it 
is  true  that  on  an  average  about  10  per  cent,  of  that  metal  can  be  ob- 
tained, and  from  many  of  the  mines  even  a  higher  percentage,  it  mnat 
not  be  overlooked  that  with  the  galena  occurs  so  large  a  quantity  of 
zinc-blende  that  its  value  as  a  smelting-ore,  unless  separated,  is  greatly 
impaired.  In  spite,  however,  of  this  fact,  which  has  been  amply  de- 
monstrated, there  is  still  a  vigorous  demand  from  Pittsburgh,  Wyan- 
dotte, Chicago,  Saint  Louis,  and  Newark  for  Georgetown  ores.  This 
demand,  caused  at  first  by  a  desire  to  get  galena,  is  now  continued  from 
a  wish  to  secure  high-grade  silver-ore,  {which  undoubtedly  the  mines 
can  yield,)  and  Georgetown,  being  the  only  camp  of  any  size  on  the 
eastern  slope  of  the  range  pro*lucing  such  ore,  has  been  the  theater  of 
the  most  active  competition.  Buyers  have  been  willing  to  pay  nearly 
the  full  value  of  the  silver  and  lead,  in  order  to  obtain  the  ore  for  mixing 
purposes. 

Mr.  Van  Wagenen  considers  this  an  unfortunate  condition  of  affairs, 
because  it  discourages  home  smelting- works ;  because  it  creates  ficti- 
tious values  for  the  product  of  the  mines,  which  cannot  be  expected  to 
last ;  and  because,  as  soon  as  any  other  locality  is  opened,  where  true 
lead-smelting  ores  can  be  produced,  buyers  will  have  no  more  need  of 
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tbose  from  Georgetown  and  the  market  ■will  be  left  in  the  hands  of  a 
few,  who  can  make  their  own  prices, 

I  am  not  sare,  however,  that  the  demand  for  the  Georgetown  ores 
"for  mixed  purposes"  is  unhealthy,  or  would  cease  upon  the  discovery 
of  other  districts  supplying  purer  galena. 

The  following  is  a  list  of  the  important  mines  that  have  been  worked 
during  the  year : 

Stevens,  Baker,  East  Eoe,  Brown,  Glascow,  East  Terrible,  Parr,  Silver 
Plume,  Queen  of  the  West,  New  Boston,  Comet,  Colorado  Central, 
Ocean  Wave,  St.  Joe,  Hercnles  and  Seven-Thirty,  Coldspring,  Dives, 
Pelican,  Payrock,  Dnnkirk,  Fred  Rogers,  Polar  Star,  Silver  Cloud,  Mag- 
net, East  Grifleth,  Equator,  Star,  Pulaski,  Victor,  President,  Silver  Ore, 

In  addition  to  these,  a  very  large  number  of  claims  have  been  more 
or  less  nnder  development.  The  system  of  leasing  ia  much  in  favor, 
and  fully  one-third  of  the  production  is  from  mines  worked  in  that 
manner.  At  the  same  time,  the  larger  mines  are,  as  a  rule,  operated 
on  a  more  comprehensive  and  better  system  than  heretofore,  and  aa  a 
result  their  condition  has  improved.  The  old  tunnel  excitement  {in  re- 
gard to  which  I  have  expressed  my  opinion  in  former  reports)  has 
been  succeeded  by  a  fashion  of  deep  mining,  which  has  already  proved 
itself  a  step  in  the  right  direction. 

The  new  discoveries  of  the  year  have  been  mainly  on  Democrat 
Mountain,  where  a  belt  of  very  strong  lodes,  carrying  rich  surface-ores, 
has  been  found.  The  Polar  Star  and  Fred  Eogers,  which  are  older 
locations  on  this  mountain,  have  been  developed  considerably,  and  have 
yielded  good  results  from  both  their  snrfaee  and  their  deep  workings. 
The  newly-discovered  mines  are  apparently  of  the  same  class. 

The  Empire  mines,  though  not  producing  largely,  have  not  been  left 
idle,  Mr.  Stewart  has  been  most  active  iu  encouraging  their  develop- 
ment ;  and  had  it  not  been  for  the  destruction  of  his  mill,  a  large  amount 
of  mineral  would  have  been  taken  out  during  1876.  As  it  is,  there  is 
little  or  no  market  for  the  ores,  which  are  mainly  iron-pyrites,  and 
not  very  rich  in  gold.    A  Bolthoff  mill  was  erected  there  during  the 


The  production  of  gulch-gold  on  and  below  Spanish  Bar  has  amounted, 
as  nearly  as  can  be  ascertained,  to  $80,000,  showing  an  increase  of  over 
$30,000  as  compared  with  last  year.  Ten  claims  have  been  worked 
intermittently  during  the  season,  two  of  which  have  done  remarkably 
well. 

At  and  near  Idaho  the  Ilukill,  Victor,  Veto,  Queen,  Seaton,  and  a 
number  of  other  mines  have  been  more  or  less  worked.  The  yield  of 
the  mines  of  this  section  of  the  county  has  amounted  to  about  $90,000, 
most  of  which  has  been  produced  at  the  Boston  and  Colorado  Smelting- 
Works,  which  bought  the  ores. 

Mines. — The  legal  horizon  has  undergone  a  little  clearing  this  year, 
though  none  of  the  heavy  suits  have  been  definitely  settled.  The  Dives 
and  Pelican  fight  grew  in  bitterness  and  vigor  from  Jannary,  culminating 
in  May  iu  the  assassination  of  one  of  the  principal  owners  of  the  latter 
claim,  since  which  time  both  parties  to  the  litigation  have  been  earnestly 
looking  for  a  settlement.  The  year  closed  without  this  most  desirable 
event,  but  it  seems  likely  that  an  understanding  will  be  reached  within 
another  twelve  months.  Since  the  examination  of  the  property  by  Mr. 
Clarence  King,  the  attention  of  San  Francisco  capitalists  has  been 
drawn  to  it,  and  at  one  time  the  vein  was  nearly  disposed  of  to  a  com- 
pany {brmed  in  that  city.  Of  the  other  large  suits  none  have  yet  come 
to  a  definite  conclusion,  though  all  are  tending  in  that  direction. 
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In  West  Argentine  district  the  Stevens  and  Brooklyn  have  been  con- 
tinuously ■worked,  with  results  that  have  been  considered  fairly  satis, 
factory,  considering  the  altitude  and  location  of  the  veins.  The  Stevens- 
having  been  purchased  by  a  wealthy  company,  will  doubtless  be  de- 
veloped in  time  to  a  very  valuable  property.  A  tunnel  is  being  driven 
from  the  base  of  the  mountain  to  strike  the  vein  about  350  feet  below  the 
outcrop,  and  at  a  distance  from  the  tunnel -mouth  (so  steep  is  the  precipice 
of  the  mountain)  of  not  over  400  feet.  It  ■will  hardly  be  completed  till 
late  in  the  summer.  The  main  working  shaft  is  being  sunk  to  connect 
with  it,  so  that  in  future  all  operations  may  be  carried  on  from  the 
base  of  the  mountain.  This  ■will  lessen  the  coat  of  production  by  fully 
one-third.  The  ore  produced  during  the  year  has  yielded  in  the  mill 
about  120  ounces  in  silver  per  ton  and  70  per  cent,  in  lead.  The  vein 
has  proved  to  be  remarkably  even  and  regular  in  nearly  all  parts  opened, 
and  should  the  tunnel  cut  as  good  a  lode  below  as  is  opened  above,  the 
production  can  be  greatly  increased. 

The  Brooklyn  has  been  worked  under  lease  daring  a  large  part  of  the 
year,  but  has  not  produced  any  considerable  amount  of  ore.  What  has 
come  out,  however,  has  been  of  unusually  high  grade. 

In  Brown  OuUh  more  development  has  been  effected  during  the  past 
year  than  during  any  previous  season.  The  properties  worked  have 
been  old  discoveries. 

Early  in  the  year  the  east  level  from  the  Silver-Ore  lode  broke  into  the 
fouri:h  level  of  the  Terrible  mine.  Immediately  an  injunction  was  issued 
against  the  latter,  which,  after  a  little  preliminary  fighting,  resulted  in 
the  closing  of  the  Terrible  mine  and  an  order  from  the  court  prohibiting 
either  party  from  extracting  ore  from  the  ground  in  dispute  below  the 
tunnel-level.  For  several  months  parties  of  tributers  were  at  work  in 
the  upper  and  partially-exhausted  levels  of  this  famous  lode,  and  the 
concentration-works  were  kept  running.  At  the  close  of  the  year,  how- 
ever, the  entire  property  was  idle,  and  seems  likely  to  remain  so  until  a 
compromise  can  be  effected  between  the  English  company  and  Mr. 
Hammili,  of  the  Silver  Ore. 

As  this  property  has  proved  to  be  one  of  great  value,  and  has  been 
developed  more  extensively  and  in  a  better  manner  than  any  other  in 
the  district,  its  stoppage  affected  the  general  business  of  the  town  con- 
siderably, and  has  been  in  every  way  a  misfortune.  The  great  ore-body 
which  gave  the  mine  its  reputation  was,  at  the  time  of  stoppage,  as 
finely  developed  in  the  seventh  (lowest)  level  as  above,  and  bid  lair  to 
extend  for  a  long  distance  farther.  The  dip  of  the  chimney  was,  how- 
ever, to  the  west,  and  for  the  last  100  feet  no  ore  of  any  account  had 
been  found  in  the  shaft.  This  circumstance  showed  that  ultimately  the 
body  would  pass  into  the  Silver-Ore  claim,  which,  during  the  last  months 
of  this  year,  proved  to  be  the  case ;  and  as  the  eastern  part  of  the  mine 
has  so  tkr  yielded  but  little,  it  is  evident  that  much  expensive  develop- 
ment must  be  done  before  the  English  Terrible  alone  can  gain  the  posi- 
tion it  held  before  its  stoppage.  It  has  been  hoped  that  this  considera- 
tion would  have  had  some  weight  io  inducing  the  English  stockholders 
to  buy  out  the  Silver  Ore  claim. 

The  Clark  Terrible  has  been  worked  with  considerable  steadiness 
daring  the  year,  (mostly  by  lessees,)  and  has  maintained  a  moderate 
production. 

The  Mammoth  and  Glasgow  have  been  in  the  hands  of  lessees  all  the 
year.  Meanwhile  an  Erie  (Pa.)  company  has  been  running  a  tunnel  to 
cut  these  veins,  which  has  already  attained  a  length  of  about  300  feet. 
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When  finished  it  will  strike  the  Mammoth  at  the  depth  of  about  200 
feet. 

The  Atlantic  has  yielded  a  small  quantity  of  very  rich  ore.  It  has 
been  worked  steadily,  and  is  deemed  likely  to  develop  into  a  valuable 
mine, 

The  Hercnles  Company  leased  its  mine  for  the  most  of  the  year,  and 
the  production  has  been  small,  though  not  beeanse  of  any  exhaustion  of 
the  vein.  The  Beveu-Thirty,  which  is  on  the  same  lode,  has  been  in  a 
similar  condition.  In  the  fall,  however,  the  Earl  Boe  vein,  which  by 
some  is  consdered  a  continuation  of  the  Seven-Thirty  and  by  others  a 
mere  spur  from  the  Hercules,  was  made  the  basis  of  a  stock  company, 
which  was  floated  on  the  Denver  exchange.  Subsequently  the  three 
properties  were  consolidated,  and  at  the  same  time  passed  into  the 
hands  of  new  owners.  With  the  opening  of  the  year  it  is  hoped  that 
operations  will  be  resumed  on  a  large  scale,  and,  judging  by  the  past 
yield  of  the  claims,  a  considerable  production  may  be  anticipated.  Eor 
this  year  the  three  have  not  produced  over  $30,000. 

The  Jlismarck,  President,  Brown,  Coin,  Old  Missouri,  and  a  few  others 
have  been  worked  mainly  under  lease  and  on  a  small  scale,  yet  their 
aggregate  product  forms  a  considei-able  item  in  the  total  for  the  district. 

Passing  eastward  from  Brown  Gulch,  a  number  of  claiuis  are  encoun- 
tered, including  the  Cashier,  Cascade,  Bush,  Mendota,  Virgin,  Silver 
Spring,  Captain  Wells,  and  Anglo-Horman,  each  of  which  has  produced 
a  small  amount  of  silvei*  nnder  intermittent  working. 

The  dispute  over  the  Phcenix  and  Coldstream  mines  has  this  year 
been  confined  to  the  courts,  and  stiU  remains  unsettled.  Developments 
on  the  former  have  consisted  mainly  in  sinking  and  drafting  from  the 
discovery-shaft  and  in  driving  eastward  to  connect  with  eorresi>onding 
workings  on  the  Coldstream.  A  few  bunches  of  good  ore  have  been 
found,  but  most  of  the  vein-matter  was  of  low  grade  and  unprofitable, 
carrying  much  iron-pyrites.  The  main  shaft  on  the  Coldstream  has  been 
sunk  about  100  feet  farther,  and,  besides  opening  the  mine  very  thor- 
oughly westward,  so  as  to  show  its  course,  drifts  have  been  run  east- 
ward under  Cherokee  Flat  for  nearly  300  feet.  There  the  vein  was 
found  strong  and  fairly  good,  in  places  very  rich.  The  production  has 
not,  however,  been  large,  since  the  main  object  of  the  owner  has  been 
such  ^  development  as  would  give  hope  of  settling  the  litigation  which, 
has  been  pending  so  long. 

The  Pelican  and  Dives  mines  are  perhaps  the  most  important  in  the 
county.  It  has  been  impossible  to  arrive  at  their  exact  production,  but 
the  amount  cannot  have  been  less  than  half  a  million  dollars,  and  was 
probably  nearer  $700,000.  During  a  large  part  of  the  year  the  richest 
parts  of  the  mines  have  been  enjoined  from  both  claimants,  and  this  is 
the  present  condition  of  the  property.  The  lawsuit  which  has  been 
I)ending  for  three  years  concerning  this  magnificent  vein  is  not  yet 
ended,  though  both  parties  seem  quite  ready  to  agree  to  a  compromise. 
Meanwhile  the  development  of  the  vein  has  not  been  neglected.  In 
the  Pelican  explorations  have  been  pushed  westward  beyond  the  No.  2J 
tunnel,  and  into  a  part  of  the  mine  hitherto  comparatively  barren.  In 
the  fall  a  new  chimney  of  ore  was  met  with,  which  is  now  being  fol- 
lowed both  up  and  down,  with  very  gratifying  results.  Up  to  the  close 
of  the  year  much  work  had  been  done  in  this  part  of  the  mine,  and  the 
ore-body  discovered  promises  to  be  fully  as  large  as,  if  not  larger  than, 
any  yet  opened.  Contrary  to  the  general  pitch  of  the  chimneys  in  the 
Pelican-Dives  vein,  this  one  inclines  to  the  west.  It  has  been  "explored 
horizontally  along  the  lode  for  about  75  feet,  which  is  probably  nearly 
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its  limit,  anc!  on  the  dip  of  the  flssnre  for  aljout  a  hundred.  The  ore  is 
the  same  as  that  naually  found  in  this  mine,  carrying  perhaps  a  trifle 
more  zincblende,  and  averaging  about  $110  to  the  ton,  as  nearly  as  I 
can  aacertain.  In  places  it  is  6  to  8  feet  in  width,  nearly  solid,  and 
averages  fnlly  18  inches  for  nearly  the  whole  length  as  so  far  exposed. 
More  work  has  been  done  on  the  Dives  property  than  on  the  Pelican, 
mainly  because  the  mine  has  been  in  leasers'  hands.  The  deepest  worfe- 
ings  are  now  about  500  feet  below  the  outcroppings.  Ore  has  been 
found  in  abnodance,  some  of  it  of  excellent  quality.  The  immense 
galena-chimney  has  been  followed  downward  about  100  feet  farther  than 
at  the  date  of  my  last  report,  and  the  pay-seam  has  beeu  found  to  main- 
tain its  strength  with  remarkable  evenness.  So  far,  this  large  body  of 
mineral  has  not  been  made  available,  as  it  carries  not  more  than  40 
ounces  of  silver  to  the  ton,  but  it  is  expected  that  it  will  be  possible  to 
mine  this  ore  with  profit  as  soon  as  the  Silver  Plume  Concentration 
Works  go  into  operation.  The  ore  taken  out  from  the  several  workings 
on  the  Dives  this  year  has  averaged  about  the  same  as  that  ftx)m  the 
Pelican,  110  ounces.  Daring  the  year  a  tunnel  has  been  driven  from  a 
point  on  the  hill-side  about  .500  feet  down  the  mountain,  which  cats  the 
vein  about  250  feet  below  the  surface,  and  through  which  all  operations 
are  now  carried  on.  The  mine  is  now  fitted  out  with  two  good  hoisting 
engines  and  pumps,  and  operations  are  carried  on  consequently  at  a 
greatly  reduced  cost. 

Every  additional  year  of  development  on  this  lode  strengthens  the 
opinion  that  it  is  one  of  unusual  value.  In  time  it  is  to  be  hoped  that 
the  questions  of  spurs,  side-veins,  cross- veins,  and  horses,  which  are  now 
of  the  first  importance  in  deciding  points  of  ownership,  wilt  be  sank 
and  forgotten  in  a  united  development  of  its  lower  portions. 

Since  the  above  was  written,  on  the  basis  of  Mr.  Van  Wagenen's 
report,  I  have  received  (October,  187C)  from  Messrs.  Charles  A.  Martine 
and  Benjamin  P.  !Sapheys,  of  Georgetown,  the  following  letter,  which 
gives  the  latest  description  in  my  possession  of  this  extremely  valuable 
property : 

We  have  jointly  esaminea  the  lower  workings  of  the  Pelican  and  Dives  iDines,  out 
purpose  being  to  arrive  at  a  conclusion  concerning  the  supply  of  ore  from  Ijoth  in  tlie 
immediate  future.  Our  examination  of  the  Pelican  Mine  was  confined  to  the  ground 
lying  below  what  has  been  termed  the  "  court  level,"  said  level  being  90  feet  above  the 
main  or  No.  2J  level,  which  is  oonuecttfl  with  the  No.  2J  tunnel,  and  through  which  the 
mine  is  now  entirely  worked.  We  also  examined  the  main  shait  now  being  sank  from 
this  No.  2i  level,  and  (he  several  winzes  to  the  west  Irom  said  main  shaft. 

Concerning  the  several  blocks  of  gronud  opened  up  by  the  conrt  level,  and  the 
■winzes  etink  through  to  the  No.  2i  level,  90  feet  below,  estending  over  a  length  of 
about  575  feet,  we  would  state  that  about  one-tliird  of  it  has  been  worked  out.  An 
exceedingly  fine  body  of  ore,  attaining  locally  a  width  of  upward  of  two  feet,  is  now 
being  stoped  out  to  the  westward  of  the  "little  shaft,"  (125  feet  west  of  the  old 
whim  shaft.)  The  quality  of  this  ore  Is  fully  equal  to  any  heretofore  extracted  from 
the  mine;  20  tons  of  the  first  class,  sold  last  week,  averaging  above  WOouneesper  ton, 
while  the  second  class  (being  the  ore  treated  at  the  Pelican  Mill,  in  Georgetown)  con- 
tains from  100  to  130  ounces  per  ton.  There  is  every  indication  that  this  body  of  ore 
will  continue  to  the  west,  and  that  its  grade  will  remain  the  same. 

The  ground  below  the  No.  2J  level  has  been  explored  by  the  "  main  shaft,"  sunk  to 
a  depth  of  160  feet  below  said  No.  SJ  level,  and  two  winzes,  150  and  450  feet,  respect- 
ively, west  of  the  main  shaft.  The  main  shaft  and  the  two  winzes  ate  now  being  con- 
nected by  levels.  Large  amounts  of  ore  are  in  sight  in  all  the  openings,  bat  our  atten- 
tion was  specially  attracted  by  a  body  of  unusual  width  in  the  drift  connecting  the 
main  shaft  with  No.  1  winze,  at  a  depth  of  150  feet  below  the  No.  2J  level.  Galena  pre- 
dominated largely  in  this  pocket,  and  a  test-run  made  upon  about  three  tons  showed 
it  to  contain  51  ounces  of  sUver  and  41  per  cent,  of  lead  per  ton.  It  is  but  fair  to  sup- 
pose that  large  quantities  of  similar  ore  will  be  furnished  by  this  particular  portion  of 
the  mine. 
The  sinking  of  the  main  shaft  has  been  temporarily  suspended,  but  is  soon  to  be 
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lesnmed  on  the  approa-ch  of  colder  weather.  Besides,  it  is  to  he  expected  that  the 
farther  exteosion  of  the  Diamond  tunnel,  now  beiag  aotively  driven,  wiU,  at  an  early 
day,  remove  all  fnrther  difficulties  In  the  way  of  dmnage. 

From  the  above  hrief  statementa,  it  will  he  seen  that  those  portions  of  the  Pelican 
Mine  which  are  now  being  worked  are  all  in  a  promising  condition,  and  that  a  steady 
HUpply  of  ore  is  insured  for  the  future  beyond  all  doubt,  while  the  quality  of  ths  same 
remains  about  the  same  as  heretofore. 

The  Dives  Mine  is  now  beiug  explored  by  means  of  1;wo  shafts,  the  mouths  of  which 
are  reached  through  a  tunnel,  opening  iu  what  is  called  the  "  engine  level,"  which  is 
aboutforty  feet  below  the  court  level  in  the  Pelican  Mine.  These  twoshafts  are  called 
the  Purdue  abaft,  being  near  the  point  of  intersection  of  the  tonnel  and  engine  level, 
and  the  East  Dives  ahaft,  about  95  feet  to  the  eastward  of  the  former.  Depths  of 
reapectively  375  feet  and  305  feet  have  been  reached  by  them,  and  hoth  have  been 
ennk  upon  what  la  called  the  intermediate  ore-vein. 

The  hoisting  through  both  shafts  is  done  by  engines,  steam  being  supplied  to  both 
by  one  boiler.    Both  shafts  may  be  oonaidereid  as  good  specimens  of  mining  work. 

A.  line  streak  of  ore,  varying  iu  thickness  from  15  to  IS  inches,  was  observed  on  the 
north  vein,  immediately  west  of  the  Purdue  Shaft,  which  appears  to  he  of  good  quality, 
the  streak  extending  over  a  distance  of  about  60  feet,  and  reaching  up  to  the  court 

We  descended  through  the  Purdue  Shaft  to  the  270.foot  level,  about  three-fourths 
of  the  ground  being  worked  out.  A  cross-cut,  39  feet  in  length,  run  to  cut  the  north 
vein,  and  connected  with  a  drift  SO  feet  in  length,  showed  all  along  a  seam  of  ore  6  to 
12  inches  wide. 

The  340-foot  level  was  next  visited,  the  ground  between  this  and  the  level  next  above 
being  almost  intact.  The  same  is  true  of  a  streak  of  ore  shon'n  up  by  a  cross-cut  ruu 
north,  and  a  level  connected  therewith,  the  ore-vein  beingfrom  4  to  6* inches  wide. 

An  exceedingly  fine  pocket  of  ore  is  in  sight  in  the  400-foot  level.  This  bench  was 
fully  15  inches  in  width,  and  estended  165  feet  east  of  the  Divee  shaft,  A  test-run 
made  npon  10  tons  of  this  ore  showed  it  to  contain  upward  of  300  ouncce  per  ton.  The 
presence  of  this  bunch  of  ore  at  so  great  a  depth— ^most  the  greatest  so  far  reached 
in  this  mine — is  an  extremely  encouraging  sign  for  the  future  prosperity  of  the  mines 
in  question.  The  ore  plainly  shows  the  peculiar  fahlore,  the  presence  of  whicli,  in 
greater  or  smaller  qnantities,  determines  t!io  richness  of  the  ores  in  tljis  district,  the 
pure  galena  or  zinc-blende  being  comparatively  barren. 

Our  examination  of  both  mines  was  necessarily  a  hurried  and  superficial  one,  but  it 
is  quite  safe  to  assert  that  there  is  as  much  and  as  good  ore  in  eight  at  present  as  during 
any  past  period  of  its  history,  leaving  out  of  coueideration  the  iindiug  of  a  few  large 
and  rich  pockets.  The  further  development  of  the  mine  conld  doubtlesa  be  carried  ou. 
■e  expeditious  and  economical  manner  if  both  properties  were  to  come  under 


Judging  from  the  general  appearance  of  the  lower  workings  in  both  mines,  we  conld 
not  help  coming  to  the  couclusion  that  its  future,  as  regards  economical  results,  was 
thoroughly  secured. 

Tlie  Diamond  tunnel  is  an  enterprise  begun  about  three  years  ago  for 
the  purpose  of  prospecting  the  mountain  a  little  to  the  east  of  the  line 
of  Cherokee  Gulch.  The  work  has  been  pushed  steadily  and  rapidly, 
and  at  present  the  face  of  the  tunnel  is,  according  to  calculations,  not 
over  200  feet  from  the  Dives-Pelican  vein.  It  is  expected  that  the  lode 
will  be  cut  during  the  coming  summer,  and  as  this  will  take  place  at  a 
depth  of  600  feet,  or  100  feet  below  the  deepest  present  workings,  it  will 
open  a  new  era  of  mining  on  this  part  of  Republican  Mountain.  The 
Diamond  Tunnel  Compaoyis  a  Baltimore  organization,  entirely  distinct 
from  either  the  Pelican  or  the  Dives  Company ;  yet  as  the  company  is 
said  to  own  no  property  on  the  line  of  its  tunnel,  its  only  object  can  be 
that  of  draining  the  developed  mines  on  that  line  and  of  offering  a  thor- 
oughfare for  ores.  I  am  told  that  arrangements  to  this  effect  have  been 
concludftd  with  the  Baltimore  Company  by  the  several  parties  interested 
in  the  Pelican  and  Dives,  and  that  as  soon  as  the  connection  is  made 
the  upper  surface  works  will  be  abandoned  and  all  operations  will  be 
carried  on  from  below. 

The  Hermann  Silver-Miuing  Company  ia  one  of  the  new  organiza- 
tions of  the  year.  It  was  formed  on  the  Dunkirk  property,  which  by 
many  is  thought  to  be  the  eastern  extension  of  the  Dives.     This  point 
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Trill,  doubtless,  be  settled  before  long,  as  tlie  company  is  rapidly  driving 
Its  levels  west,  aud  if  a  eoauectiou  is  made  it  will  probably  be  done 
early  in  1876. 

The  Silver  Plnme,  a  mine  owned  by  an  English  company,  which  has 
experienced  all  the  vicisaitndes  that  generally  fall  to  the  lot  of  those 
properties,  was  idle  for  the  first  six  months  of  the  year.  During  the 
last  six  months,  however,  it  has  been  worked  by  lessees,  and  has  yielded 
about  $25,000.  The  legal  difBculties  which  have  for  a  long  time  blocked 
extensive  operations  are  now  somewhat  removed,  and  it  is  likely  that 
the  mine  will  be  worked  in  the  future  with  more  vigor  and  regularity. 
The  vein  belongs  to  the  cross-lodes  of  Eepublican  Mountain,  and  has 
seldom  failed  to  be  profitable. 

The  Payrock,  Hopewell,  Snowdrift,  Tropic,  Fingal,  Morse,  Baxter, 
and  Denver  are  the  other  prominent  properties  of  this  locality.  They 
have  been  worked  mainly  under  lease,  and  with  such  results  as  might 
be  expected  from  a  system  which  throws  the  mines  into  the  hands  of 
poor  men,  who  are  forced  to  work  them  for  a  small  but  immediate  pro- 
duction. 

Still  farther  eastward  on  the  same  mountain  is  the  group  of  veins 
lying  across  the  line  of  the  Lebanon  tunnel.  Among  these  are  the 
South  American,  Hise,  Alhambra,  Caledonian,  and  others.  On  almost 
all  a  little  work  has  been  done,  but  the  results  have  hardly  paid  the 
total  expense.  The  Lebanon  tunnel  has  not  been  driven  any  farther 
than  as  stated  in  my  last  report. 

Passing  around  the  point  on  this  mountain,  and  across  the  ravine 
separating  it  from  Democrat  Mountain,  the  Beecher  and  Boston  groups 
of  mines  are  encountered.  None  of  these  has  been  worked  during  the 
year,  except  the  Boston.  This  mine  was  sold  in  the  spring  to  a  New 
York  company,  which  immediately  began  the  erection  of  a  concentra- 
tion-mill at  the  foot  of  the  mouutaiu,  A  surface  tram-way  was  built 
from  the  mine  to  the  mill,  and  a  number  of  men  were  set  at  work  in  the 
mine.  The  Boston  is  a  very  large  vein,  carrying  a  low-grade  galena, 
only  susceptible  ofbeing  worked  profitably  by  concentration.  The  mill 
was  not  ready  to  start  until  November,  and  then  failed  to  work  satis- 
factorily. In  December  a  re-organization  of  the  company  was  effected, 
and  the  entire  work  is  now  in  the  hands  of  Mr.  W.  W,  Eose,  who  ex- 
pects to  remodel  the  mill  completely. 

The  Democrat  Mountain  (west  side)  belt  of  veins  has  attracted  this 
year  more  attention  than  almost  any  other  in  the  district.  Early  in  the 
year  the  Polar  Star  was  sold,  and  re-opened  under  good  auspices.  The 
Eogers  and  Queen  of  the  West  experienced  the  same  quickening  pro- 
cess, and,  to  the  credit  of  the  mines  be  it  said,  the  buyers  were  thor- 
oughly satisfied  with  their  bargains.  The  production  from  the  camp 
has  been  very  good,  probably  amounting  to  $200,000  during  the  year, 
which,  considering  the  nature  of  the  operations  carried  on,  is  a  fair 
result.  Next  year  it  is  hoped  that  this  figure  will  be  doubled.  Numer- 
ous other  lodes  of  promise  have  been  found,  among  which  may  be  men- 
tioned the  Silver  Cloud  and  Silver  Wing.  The  Fletcher,  Hesperus,  and 
Junction  have  all  been  worked  at  inter\'als.  A  good  road  has  been 
built  down  the  western  slope,  connecting  with  the  county  road  across 
the  Empire  Pass. 

On  Griffith  Mountain  work  has  been  confined  to  the  Anglo-Saxon, 
Court,  Magnet,  Grifiith  Extension,  Homestead,  and  a  few  other  minor 
veins.    The  ore  produced  has  been  very  small  in  amount. 

On  Leavenworth  Mountain  none  of  the  numerous  and  rich  veins  have 
been  worked  systematically,  with  the  exception  of  the  Colorado  Central. 
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Yet  the  production  has  been  very  good.  The  Saco,  Equator,  Gates,  O. 
K.,  Compass  and  Square,  Alabama,  Ni-wot,  Welsh,  Phalen,  Sweep- 
stakes, Argentine,  Simpson,  and  Ocean  Wave,  have  yielded  each  a  mod- 
erate quantity  of  good  ore,  bnt  operations  have  been  eanied  on  so 
irregularly  that  no  detailed  report  of  individual  progress  and  production 
is  possible.  Each  year  of  work  on  this  mouutain  adds  hundreds  of  feet 
to  the  levels  and  drifts  with  which  it  is  honeycombed,  but,  unfortunately, 
only  a  small  portion  of  this  labor  is  expended  in  deep  devdopment. 
Most  of  it  is  consamed  in  open  cuts  and  surface  excavations,  so  that  to- 
day but  little  more  is  knowuof  the  vein-formations  than  ten  years  ago. 

The  Marshall  tunnel  made  no  advance  in  its  main  line  during  the 
year.  The  following  sketch  of  the  property  owned  by  the  Marshall 
Silver-Mining  Company  was  furnished  me  by  General  Marshall,  the  in- 
defatigable proprietor  and  manager :  The  majority  of  the  stockholders 
are  citizens  of  Colorado,  residing  in  the  vicinity.  The  tunnel  has  reached 
a  length  of  1,300  feet,  and  has  crossed  ten  veins,  of  which  those  not 
already  located  have  been  designated  by  numbers  and  regularly  located. 
The  aggregate  length  of  the  lode-claims  patented  or  surveyed  and 
approved  for  patent  to  this  company  is  about  11,000  feet.  The  under- 
ground workings  comprise,  beside  the  main  tunnel,  drifts  or  side-tunnels 
and  shafts  on  the  lodes,  intersected  as  follows :  Marshall  tunnel,  1,300 ; 
Ho.  3  tunnel,  350:  No.  3  tunnel,  200;  No.  4  tunnel,  400;  McCoy  shaft 
and  tunnel,  550 ;  Tobin  sh^ft,  80  j  shafts,  levels,  &c.,  on  Compass  and 
Square  and  Reynolds  lodes,  900;  Robinson  tunnel-level  on  No.  5  vein, 
500:  other  levels  on  the  same  vein,  600;  shafts,  levels,  and  cross-cuts 
on  O.  K.  lode,  250 ;  shafts,  levels,  and  cross-cuts  at  other  places  not  in- 
eluded  in  the  foregoing,  1,500;  total  length  of  underground  workings, 
6,690  feet.  The  cost  of  the  dead-work  to  about  the  middle  of  1876  is 
given  by  General  Marshall  at  $165,000;  cost  of  mining  ore  from  the 
different  veins,  $65,000;  cash  yield  of  the  mines  to  the  same  date, 
$155,000.  The  company  intends  to  drive  the  tunnel  through  the  whole 
of  Leavenworth  Mountain,  a  total  distance  of  2,600  feet,  and  it  is 
expected  that  on  the  southeast  slope  a  network  of  rich  veins,  carrying 
silver  in  combination  with  gold,  will  be  encountered.  It  is  reported 
that  a  Colorado  company  has  obtained  a  lease  from  the  Marshall  com- 
pany, on  one  of  the  veins  cut  by  the  tunnel,  and  porposea  to  sink  to  1,000 
feet  below  the  tunnel-level,  or  1,400  below  the  surface  at  that  point. 
The  royalty  is  to  be  25  per  cent,  of  the  gross  proceeds  of  the  ore  mined. 

The  Ocean  Wave  tunnel  has  advanced  sluggishly,  finding  but  little 
mineral  in  its  course,  though  it  runs  directly  on  a  vein. 

The  Simpson  Company  has  done  some  good  work  in  developing  its 
mine,  though  as  yet  it  has  been  unproductive. 

The  Colorado  Central  has  not  been  developed  much,  if  any,  deeper 
than  at  the  close  of  1874.  Connection  has  been  made  with  the  tunnel, 
and  explorations  have  been  carried  east  and  west  for  some  distance  on 
the  200-foot  level.  No  new  pocket  Uke  the  Bonanza,  struck  directly  on 
the  surface,  has  been  found,  though  ore  of  good  grade  and  in  fair  quan- 
tity has  not  been  lacking.  Mr.  Van  Wagenen  was  unable  to  ascertain 
the  production  of  the  mine  from  any  authority,  bat  estimates  that  it 
could  not  have  been  over  $100,000,  a  figure  which  is  ridiculously  small, 
compared  with  what  it  would  be  if  the  vein  were  developed  on  an  ade- 
quate scale. 

The  project  of  sinking  a  SOO-foot  shaft  from  the  tunnel  (Marshall) 
level  was  broached  this  year  during  the  general  "  deep-mining  excite- 
ment" consequent  on  the  Comstock  discoveries  in  Nevada.  A  stock 
company  was  formed,  composed  mainly  of  Georgetown  men,  and  enough 
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cash  has  been  raised  by  assessments  to  begin  work.  A  large  chamber 
has  been  catou  oiie  side  of  tbe  tunnel,  in  which  the  engiue  is  to  be  put, 
and  sinking  has  already  begun.  The  veiu  in  the  tunnel  is  over  25  feet 
■wide  and  quite  soft.  This  is  probably  the  enterprise  alluded  to  above, 
under  the  head  of  the  Marshall  tunnel, 

BOULDEE  COUNT"!". 

The  product  of  the  mines  of  this  county,  which  includes  Grand  Island, 
Gold  Hill,  Sunshine,  Magnolia,  and  Ward  districts,  bas  been  as  follows : 

Product  of  Canton  Mine $210, 000 

Shipments  to  Black  Hawk 187,000 

Shipments  to  Golden  City 5, 000 

Shipments  out  of  the  Territory 100,000 

Bullion  and  silver  in  lead  from  Batesville  and  Boyd's  Mills. . ,  16, 000 
Placer-gold U),  000 

Total 558, 000 

Coin  value 480, 996 

These  figures  show  a  gain  over  last  year  which  is  perhaps  not 
quite  normal,  inasmuch  as  about  one-cjuarter  of  the  product  has  been 
from  extraordinarily  rich  surface-pocketa,  discovered  on  tbe  "  tellurium 
belt."  When  my  report  for  1874  was  in  course  of  preparation,  Sun- 
shine district  was  just  coming  into  prominence.  The  American  Mine 
in  that  camp  had  just  been  sold  and  placed  in  charge  of  Mr.  J, 
Alden  Smith.  Several  other  sales  had  been  made,  some  sacks  full  of 
extraordinarily  rich  ore  produced,  and  a  great  deal  of  enthusiasm 
aroused  over  new  and  wondertul  discoveries.  There  appeared,  how- 
ever, such  a  disproportion  between  the  assays  and  the  mill-returns  of 
these  tellnrides  that  many  persons  doubted  the  extended  distribution 
and  persistency  of  tbe  ores. 

The  developments  of  the  year  on  this  class  of  veins  have,  however, 
been  surprisingly  favorable.  The  actual  amount  of  telluride  ore  pro- 
duced has,  as  nearly  as  I  can  find  out,  been  worth  not  lee  than  $220,000, 
while  the  work  done  in  sinking,  drifting,  and  opening  has  been  immense. 
Early  in  the  year  prospectors  set  out  in  every  direction  from  the  central 
camp,  (Sunshine,)  and  since  then  there  has  been  a  steady  succession  of 
important  new  discoveries.  At  first  these  were  in  the  vicinity  of  Four- 
Mile  Creek,  at  Salina,  Camp  Tellurium,  and  along  Gold  Eun.  Then 
came  reports  from  a  new  camp  on  the  South  Boulder  Creek,  now  called 
Magnolia  district,  after  which  the  Slide  lode,  on  Gold  Hill,  was  found. 
Lastly  the  prospectors  found  ores  of  the  same  character  in  the  valley  of 
Jim  Creek,  a  tributary  of  Left  Hand.  It  now  appears,  theretbre,  that 
this  belt  of  veins  extends  north  and  south  for  nearly  20  miles,  being 
represented  at  about  every  mile  of  its  course  by  discoveries  already 
made.  The  belt  is  about  4  miles  in  width,  runs  parallel,  or  nearly  so. 
with  the  line  of  the  foot-hills,  and  maintains  a  distance  of  from  6  to  10 
miles  from  the  plains.  It-s  southern  termination,  so  far  as  now  known, 
is  in  Magnolia  and  its  northern  in  Providence.  It  theretbre  crosses  the 
canons  of  the  South  and  Middle  Boulder  and  of  Left  Hand.  Within 
these  limits,  since  the  discovery  of  tbe  Eed  Cioud  in  May,  1873,  more 
than  500  locations  have  been  made  of  veins  carrying  telluride  ores  of 
gold  and  silver.  Of  course  most  of  these  are  as  yet  mere  prospect-boles, 
and  can  boast  of  but  little  rich  ore;  yet  in  all  the  characteristic  tellurium 
minerals  have  been  found,  either  in  pockets  or  disseminated  through  the 
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Tein-msiterial,  and,  onless  my  informauts  are  greatly  in  error,  the  ma- 
jority ijromise  to  become,  witb  development,  yalnable  and  prodnctive. 
These  mines  are  in  graaite  and  gaeiss,  presenting  all  the  features  sup- 
posed to  indicate  fissnre- veins,  and  in  all  respects  (excepting  the  nature 
of  their  conteiita)  ai-e  like  other  Colorado  veins.  Tiiey  are  not,  aa  has 
been  oiten  stated,  "  kuite-blade  lodes,"  bnt  range  from  i  to  iO  feet  width, 
with  well-defined  walls,  and  often  extensive  slickensides.  The  ore  is 
generally  scattered  through  the  entire  width  of  tho  fissure  iu  quartz  or 
altered  granite,  and,  being  of  a  grayish  color  and  finely  disseminated,  is 
easily  overlooked.  Occasionally  it  is  found  concentrated  in  seams, 
streaks,  or  baaulies,  and  in  that  case  almost  invariably  yields  extraor- 
dinary mill  returns,  causing  much  excitement  among  the  miners.  The 
most  exaggerated  case  of  this  kind  that  has  taken  place  during  the  year 
was  in  the  Melviua,  where  a  lot  of  1,500  pouuds,  sold  at  Black  Hawk, 
brought  the  enormous  sum  of  $S,300. 

Generally,  however,  the  ore  is  of  low  grade — from  20  to  50  ounces — 
and  it  is  this  that  makes  the  tellurium  disti'iet  at  once  so  attractive  and 
so  disappointing.  The  minors,  who  have  no  possible  means  of  handling 
their  low-grade  material,  work  constantly  in  the  hope  of  discovering 
one  of  these  miniature  bonanzas.  A  great  number  of  these  have  been 
found  and  are  constantly  being  uncovered,  so  that  there  is  always  a 
eufflciency  of  fuel  to  feed  the  liame  of  excitement  iu  the  breast  of  the 
sanguine  miner. 

The  amount  of  low-grade  ore  that  has  been  taken  out  is  enormous. 
It  constitutes  the  dump-piles  which  are  rapidly  accumulating,  and  will, 
in  time,  produce  more  metal  than  the  mines  have  ever  turned  out. 
When  it  is  stated  that  but  little  rock  worth  less  than  $100  per  ton  can 
be  handled  to  any  profit,  it  is  evident  how  vast  an  amount  of  material 
is  annually  thrown  to  waste.  Owing  to  the  wide  disseminarion  of  the 
teiluride  minerals  ia  these  veins,  the  crevice  material  will  milt  from  $15 
to  $30  per  tou  from  wall  to  wail,  and  as  they  are  of  good  width,  'they 
are  cap^.tble  of  producing  immense  quantities.  ThCTe  is  here  a  splendid 
chance  for  the  righi.  kind  of  coueeutration-works  or  for  a  cheap  humid 
process. 

The  prominent  mines  of  the  teiluride  belt  are  the  OoJdspring,  Eed- 
Cloud,  Stirling,  Osceola,  Grand  "View,  John  J.,  Ellen,  American,  Key- 
stone, Magnolia,  Slide,  Melvina,  Cash,  Phil  Sheridan,  and  Victoria.  Of 
the  innumerable  other  discoveries  on  the  belt,  the  following  are  worthy 
of  mention  as  promising,  with  development,  to  beeome  properties  of 
value:  In  Sunshine  district,  the  Charcoal,  Surprise,  Silver  Dale,  and 
Sunshine;  in  Magnolia,  the  Little  Dorrit,  Mountain  Lion,  Congress, 
Eaven,  and  American  Eagle ;  iu  Spring  Dale,  the  J,  A.  Smith,  Gladi- 
ator, Providence,  and  Van  Dam  ;  and  iu  Salina,  the  Loveland,  Great 
BE^tern,  Phoenix,  First  National,  Henderson,  Einggold,  aud  Bessie 
Turner.  On  these  mines  aie  shafts  ranging  from  15  to  100  feet  deep, 
Prom  nearly  every  one  small  lots  of  ore  have  been  taken,  that  have 
milled  from  $500  to  $5,000  per  ton ;  the  veins  are  strong,  well-defined, 
and,  in  many  cases,  of  great  width,  and  while  they  can  hardly  be  de- 
nominated mines,  yet  they  are  most  excellent  prospects,  aud  offer  good 
security  for  the  iuvestinent  of  reasonable  sums,  so  soon  as  there  is  pro- 
vided a  means  of  handling  the  low  grades  now  thrown  on  the  dumps. 

Sot  one  of  the  older  discoveries  on  Gold  Hill  is  now  worked.  The 
Horsfall,  which  is  said  to  be  one  of  the  finest  lodes  ever  found  in  Col- 
orado, is  still  idle,  though  frequent  re|)orts  are  beard  of  the  intention  of 
its  owners  to  reopen  it.  The  Alamakee,  Hoosier,  Jefferson,  Pride  of 
the  West,  Great  Cross,  and  Forest  are  in  the  same  condition ;  aud,  in 
20  M 
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fact,  so  eager  has  been  the  search  for  the  new  ore  that  older  claims  of 
known  worth  seem  to  have  been  forgotten. 

In  Ward  district  three  mines  are  now  worked,  the  Ni-wot,  Columbia, 
and  Stonghton.  A  few  other  claims  of  minor  importance  are  under 
development.  Some  interesting  experiments  were  made  late  in  the  year 
on  Stoaghton  ore  with  the  new  Pomeroy  percussion -tables,  (a  descrip- 
tion of  which  will  be  found  further  on,)  and  it  seems  likely  that  during 
1876  considerable  ore  will  be  treated  in  thia  apparatus.  Farther  back 
on  Gold  Hill,  in  what  is  known  as  Williamsburgh,  the  Washington  Ave- 
nue Mine,  one  of  the  oldest  discoveries  in  the  county^  has  been  worked 
during  the  year  with  satisfactory  results.  A  description  of  its  condition 
will  be  found  elsewhere. 

At  Sunnyside  the  Milwaokee,  a  lode  of  good  reputation,  has  been  idle 
during  the  year,  but  is  to  be  re-opened  early  in  1S76. 

The  Caribou  silver  belt  has  been  the  scene  of  a  great  'deal  of  work 
during  the  year.  The  gross  production  of  the  mines  has  amounted  to 
about  $450,000,  being  an  increase  of  more  than  $100,000  on  the  figures 
of  1874.  While  but  a  few  new  veins  have  been  discovered,  most  of  the 
old  locations  have  been  .worked  with  satisfactory  results,  several  sales 
made  by  which  new  capital  has  been  brought  in,  and  those  of  the  mines 
now  sunk  to  a  depth  of  200  feet  and  over  have  indicated  that  the  veins 
are  to  be  depended  upon,  and  will  return  a  large  profit  on  judicious 
working. 

The  Caribou  has  labored  during  the  year  under  the  disadvantages  of 
dissensions  in  a  dissatisfied  body  of  stockholders.  A  straggle  has  been 
waged,  apparently  to  determine  whether  the  Dutch  or  the  American 
party  shall  rule.  So  far  the  former  has  held  the  reins.  The  other  side 
made  at  the  close  of  the  year  a  vigorous  move  for  the  command,  but 
did  not  achieve  success.  It  is  understood  in  mining  circles  in  Colorado 
that  it  strong  pool  has  been  formed  upon  the  basis  of  the  stock  held  by 
Americans,  and  that  every  effort  will  be  made  to  displace  the  Dutch 
management.  The  mine  is  undoubtedly  one  of  the  best  in  the  Territory, 
and  carries  the  enormous  weight  of  its  $3,000,000  capital  better  than 
was  anticipated.    It  has  not,  however,  yielded  any  dividends. 

The  following  are  detailed  descriptions  of  the  condition  of  some  of 
the  mines  and  mills  of  the  county  at  the  close  of  the  year: 

Grand  Island  District. — No  mention  was  made  of  the  Fourth  of  July 
lode  in  my  last  report,  because,  though  it  had  been  discovered  for  some 
time,  no  development  had  been  made,  and  no  excitement  had  arisen  in 
consequence.  During  this  year,  however,  a  number  of  parties  have  been 
at  work  in  various  places  along  its  outcrop,  and  have  demonstrated  that 
it  is  a  lode  of  unusual  magnitude  and  value. 

The  vein  lies  about  two  miles  west  of  the  town  of  Caribon,  and  cuts 
directly  through  the  main  range  ot  the  Kocky  Mountains,  running  down 
on  their  western  slope  into  Grand  County.  Its  outeroppings  bdva  been 
traced  for  nearly  six  miles  withont  being  lost,  and  the  vein,by  measure- 
ment, is  from  300  to  500  feet  in  width.  The  crevice  material  is  the  same 
as  that  found  elsewhere,  carrying,  irregularly  scattered  across  its  width, 
numerous  seams  of  ore,  varying  in  width  from  an  inch  to  a  foot,  and  of 
all  grades.  In  many  places  the  ore  crops  out  directly  on  the  surface, 
showing  all  the  minerals  peculiar  to  the  Caribou  belt,  including  argen- 
tiferous galena,  native  silver,  pyrites,  native  copper,  sulphnreta  of  sil- 
ver, ruby  silver,  gray  copper,  and  others. 

The  vein  is  divided  into  a  number  of  claims,  eight  of  which,  repre- 
senting 12,000  feet,  have  consolidated  under  one  ownership,  and  will 
probably  during  nest  year  be  developed  to  an  extent  worthy  of  the 
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magnitude  of  the  property.  A  lode  with  such  an  enorthous  oaterop,  aod 
showing  so  well  in  ore  directly  on  the  snrface,  will  most  certainly  de- 
velop greater  bodies  of  mineral  when  depth  is  gained.-  It  is  proposed 
by  the  owners  of  this  12,000  feet  to  form  a  company  for  the  purpose  of 
sinking  a  vertical  shaft  to  the  depth  of  1,000  feet  directly  in  th^  lode. 
The  width  of  the  vein  will  necessitate  exploring  cross-cnts  at  regular 
distances,  and  probably  before  the  first  500  feet  are  passed  enough 
ore  will  have  been  found  (if  one  may  judge  by  surface  indications)  to 
demonstrate  that  the  Fourth  of  Jnly  is  one  of  the  most  valuable  mines 
on  the  continent. 

Considerable  work  has  been  done  on  other  parts  of  this  vein  during 
the  past  year,  but  as  the  workers  have  been  poor  miners,  and  no  united 
attempt  has  been  made  in  any  one  part,  the  results  have  been  simply 
a  half-dozen  shallow  shafts,  where  the  expenses  of  hoisting  and  drain- 
ing have  been  so  great  as  to  preclude  any  possibility  of  profit,  though 
the  ore  taken  out  has  averaged  well. 

At  the  close  of  the  year  the  shaft  of  the  Caribou  Mine  was  a  little 
over  500  feet  deep.  The  appearance  of  the  mine  was  as  good  as  ever 
before,  there  being  plenty  of  ore  in  sight  of  good  grade,  ($30  to  §60,) 
but  the  quarrels  between  the  American  and  Dutch  stockholders  have 
prevented  harmonious  working,  and  the  future  of  the  property  is  gloomy 
in  the  extreme.    The  prodoctioa  of  the  year  amounted  to  $204,000. 

On  the  Sherman  and  No  Fame  Mines  work  has  been  carried  on 
throughout  the  year,  but  the  production  has  been  comparatively  small. 
The  mines,  although  under  separate  management,  are  owned  by  the  same 
men.  The  workings  in  each  have  reached  a  depth  of  over  250  feet,  and 
show  good  veins  of  ore.  The  product  is  now  shipped  partly  to  Black 
Hawk  and  partly  to  Batesville,  at  which  place  the  new  mill  of  the  com- 
pany is  located.  This  mill  has  been  remodeled  several  times  during 
the  year,  and  is  not  yet  satisfactorily  at  work,  though  several  shipments 
of  bulliou  have  been  made.  Tbe  process  used  is  roasting  and  amalga- 
mation, to  which  isaddedoccasionaley  a  trial  of  leaching.  Inasmuch  as 
the  works  can  not  yet  be  said  to  be  complete,  any  detailed  description 
of  the  machinery  used  is  at  present  uncalled-for.  The  shipments  of  ore 
from  the  district  outside  of  the  Caribou  Mine  have  been  very  small. 
Besides  the  Sherman  and  No  Name,  the  Poorman,  Grand  View,  Native 
Silver,  (an  extension  of  the  Caribou,)  Seven-Thirty,  Idaho,  Potosi, 
Sovereign  People,  and  a  few  others  of  minor  note,  have  been  worked. 
About  three  miles  east  of  the  town  of  Caribou,  in  the  valley  of  the  North 
Boulder,  is  the  Blue  Bird,  now  called  the  Santa  La  Saria,  a  property  of 
which  high  expectations  have  been  entertained.  It  has  been  worked 
intermittently  during  the  year  io  the  way  of  development.  Some  ore 
has  been  shipped  that  milled  over  $200  per  ton.  The  company  owning 
it  has  much  faith  in  the  property,  and  proposes  to  build  a  mill  as  soon 
as  enough  ore  is  in  sight  to  warrant  the  venture. 

Prospectors  have  been  exploring  the  country  around  the  head  of  the 
Middle  Boulder  this  year,  and  a  number  of  good  mines  carrying  gold 
are  claimed  to  have  been  found. 

Work  has  been  prosecuted  in  Grand  Island  district  during  tbe  year 
on  four  tunnels,  the  Idaho,  Two- Seventeen,  Bed  Cross,  and  Summit. 
The  latter,  which  is  running  from  the  valley  of  the  Middle  Boulder  for 
Caribou  Hill,  is  between  400  and  500  feet  in  length. 

The  principal  mill  of  the  county  is  the  Nederland  Mill,  belonging  to 
tbe  Caribou  Company.  The  subjoined  report  has  been  furnished  to  me 
by  the  courtesy  of  Mr.  N.  H.  Cone,  superintendent  of  the  mill : 
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JlKUARY  1,  lOTC. 

H.  J.  Db  Beuys  Prince, 

Chief  Agent  Mining  Company  Xederlaiid  .■ 

DbarSie;  I  hereivith  transmit  tii  you  my  yearly  report  of  llie  operatifma  of  the 
Nederlaud  Millj  embracing  the  proiloctiou,  loss,  and  expeDsea ;  n-itli  a  geueral  re- 
vlevf  df  the  diSereut  deparcmenls  of  the  mill,  and  the  changes  circumstanees  have 
permitted  .me  to  make. 

In  preparing  this,  I  hare  adopted  the  same  methods  of  tahulation  ai  in  my  monthly 
report.  The  average  assays  for  the  months  of  jannaif  and  April  were  estimated  in 
the  same  manner  aa  nere  the  mouths  of  Febrnary  and  March,  copies  of  which  wore 
Landed  in  on  the  1st  of  May.  In  some  of  my  former  reports  I  have  mentioned  the  iuac- 
caracies  that  were  liable  to  occui  in  taking  dry  weights  at  the  batteries,  and,  in  looking 
over  the  figures  of  those  months  in  which  cnstom-ore  and  dnmp-ore  were  run  besides 
the  regalar  Caribou  ore,  it  appears  that  dump  was  creditett  as  Caribon  ore,  oa,using  a 
large  percentageof  moisture  for  the  former  and  a  very  small  percentage  for  the  latter, 
when  exactly  the  reverse  should  be  the  ease,  as  the  dump  at  no  time  exceeded  3  per 

PBODUCriOS    AND    YIELD. 

Humberof  tons  treated 3,819.328 

Bullion,  (ounces) 169,978 

Average  assay  per  ton,  (onnoes) 46.3 

Average  fineness 827.3 

Making  a  saving  of  83  per  cent.,  or  an  average  loss  of  8.4  ounces  per  ton  of  ore. 


In  making  this  part  of  mv  report,  I  have  inaertod,  in  place  of  "  apparent  lose  of 
quicksilver,"  the  amount  of  mercury  purchased  at  the  average  price  per  pound,  and 
estim  ited  loss  a.  folloivH  : 

Qniokhilver  on  hand  January  1, 187!),  (pounds) 2,287 

QuickMher  purchased  during  1875,  (pounds) - 1, 939 

Total,  pounds 4,276 

Ou  hand  .laniiarj  1,  1876,  (pounds) 2,012 

Actual  loss,  (pounds) 2,264 

Corresponding  to  a  loss  per  ton  of  0.59  pounds. 


Pay-roll,  salt,  wood,  oil.  candles,  &o $46,201  56 

Loss  ofqulcksilTer,a,264  pounds,  at  Sl.19 2,698  88 

Castings  pnrebased , 3,230  41 

Five  per  cent,  on  value  of  mill,  $60,000 ., 3,000  00 

Total  cost 855,130  65 

Corresponding  to  a  cost  per  ton  of  gl4.43. 

I  have  now  ascertained,  with  aa  catefnl  and  conscientious  oompntatiou  as  possible, 
the  two  most  important  resultsof  the  year's  work,  and  have  mentioned  these  estimates 
where  inaccnracies  are  liable  to  occur. 

To  uie,as  superintendent  of  the  mill,  theknowledgeof  these  reanlta  is  of  great  inter- 
est and  value,  for  my  predecessor  left  no  faithful  record  that  I  have  been  able  to  fiud, 
and  what  facts  were  obtained  were  too  general  to  be  of  any  material  assistance.  In 
milling,  as  in  everything  else,  perfection  is  only  gained  by  practice  and  experience. 
I  desire,  therefore,  to  examine  into  the  items  of  loss,  and  suggest  what  changes  ate 
uecessaiy  to  prevent  them  in  the  future. 

1st.  Loss  occurs  in  tke  hatteries  in  thejine  dmit  blmpn  awai/. — As  yet,  I  know  of  no  prac- 
tical means  of  positively  preventing  this.  Snction-fans  have  be^n  tried  in  other  mills, 
hnt  with  no  flattering  results. 

2d.  Loss  occurs  in  (Re  smoke-stack. — It  has  been  claimed  f  hat  the  silver  passes  off  with 
the  volatile  gases ;  but  I  do  not  think  that  can  be  the  case,  as  we  have  too  large  an 
extent  of  dnst-cbambers,  bot  that  it  is  a  mechanical  loss,  as  there  is  a  very  strong 
draught,  and  I  think  a  marked  improvement  would  be  seen  if  the  stack  were  cut  down 

3d.  Loss  occurs  in  the  Ireaiage  of  thebaUery-screen) — allowing  coarse  particles  of  the 
ore  to  pass  to  the  cylinder-hoppers. 

4th.  Loss  occurs  through  sinlerivg  of  ike  ore  in  roasting. 

6th.  Loss  occurs  through  grease  getting  into  the  amalgaiaating-pans — through  fiooriug  of 
the  qnicksilver,  and  through  insufQcient  roasting. 

The  changes  I  would  suggest  to  prevent  these  are :  Ist,  pipes  and  suction-fbns  for 
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the  batteries ;  2d,  screeninR  of  the  roasted  ore  ;  3cl,  the  snbstitntion  of  barrels  for  pans 
in  atnivlgiuiiation.  Expenses  can  fuither  be  teducedb;  drying  audpulveriziugthesalt, 
and  thereby  shorteniug  tbe  time  of  loasting  and  the  consumption  uf  ^ood. 

A  eonvejor  shonld  be  built  to  carry  tlie  ore  from  the  cylinders  to  screens,  in  order  to 
separate  the  sintered  lumps  from  the  well-roasted  flue  ore.  This  does  away  with  three 
men,  and  vill  not  cost  over  ^2,000. 

RBCAPITCLATION. 

Wet  Caribou  ore,  (tons) 3,709.340 

Dry  Caribou  ore,  (too:^) ;i,  171. 191> 

Dry  Caribou  dump,  (tons) '.'.C£,  Ui5 

Total  Caribou  ore,  (tons) 7,306.594 

Assay  per  ton,  (ore) 47  onnces. 

Assay  per  ton,  (dnmp)  28  onnces. 

Wet  custom-ore,  (toaa) 317.893 

Dry  custom-ore,  (tons) .■ 282.0^0 

Total  ore  treated,  (tons) 7,906.527 

Average  moisture ..' . 7.2  per  cent. 

Ayerage  assay  per  ton  of  custom-ore 62. 6  ounces. 

Averse  assay  of  chlorinations 89. 5  per  cent. 

Average  time  of  roasting 10  hours. 

Averageassay  of  tailings 5. 3  ounces. 

t),680pan9  produced  of  amalgam,  (pounds) 27,040 

936  pans  scraped,  of  amalgam,  (ponnds) 30,2(53 

Pnt  in  retort,  (ponnda)  , ...... ,,..., -.        57,303 

Weight  of  crude  bullion  from  retort,  (pounds) 12, 150 

Weight  of  112  bricks,  (ounces) 169,978 

Average  fineness . 8^.  3 


sait 

Wood 

Oil  candies   JLc 

CHABED  IN  la  5 

7  391  po  inds 

447  ponnda 

It      1  8Wpo  nia 

3  89a  po  n  Is 

o  m  pounds 

9    04pot!nlB 
b  4=^8  pounds 

....  5,358  pounds 

7  999  83 
1)  111  00 
]  430  00 

Blake  Cm  her 
28  ch  Us 
16  s  leilates 

Steel  lever  toggles    onnect  ou  and  jo 
Fre  ght  Irom  BTack  Ha  vk 
Fre  ght  from  Ch   ai,o  and  C  noincati 

4     5      'IS 

«  15  4F 
31  39 

1      2J 
oti  47 

IJO  b3 

Total 
Old  ron  sold  at  BUek  Hawk 

948  IJ 
3-b  41 

Actual  cash  cost 

Battery  : 
47  shoes 

268 
330  01 

Actual  cash  coat 

., 1,28J  43 
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CylioderB: 
PiDion  diaphragms.. 

6,5; 

39po™a. 

537  55 

Pana: 

SC-M«.H.. 

Ward  district  is  still  alive,  though  not  more  active  than  during  last 
year,  Tbe  Stoughton,  Columbia, -and  Ni-Wot  have  heeu  worked,  the 
first  two  with  no  remarkable  results,  bufc  the  last  with  more  success. 

The  cessation  of  continuous  work  on  the  Ni-wot  several  years  ago 
was  caused  by  the  disappearance  of  all  ore  in  the  lower  workings,  the 
vein  having  "  pinched."  The  yield  of  the  mine  had  previously  been 
magnificent,  and  probably  there  is  no  finer  hoisting-machinery  and  no 
more  complete  mill  in  the  Territory  than  this  company  erected  while 
in  bonanza.  After  a  long  period  of  nnremunorative  work,  during  which 
the  main  shaft  was  deepened  at  a  cost  of  from  $30  to  $60  per  foot,  the 
discouraged  stockholders  discontinued  further  extensive  operation,  and 
for  some  time  the  mine  has  been  in  the  hands  of  Mr.  Tobie,  the  old  super- 
intendent, who  has  always  bad  unlimited  faith  in  the  lode,  atad  who  has 
been  exploring  the  mine  little  by  little  in  the  hope  of  striking  anew 
body  of  ore.  In  August  his  unremitting  labors  were  rewarded  with 
success.  What  is  supposed  to  be  the  continuation  of  the  old  ore-body 
was  tonnd  some  distance  east  of  the  main  shaft,  and  has  since  been 
opened  to  a  large  body  of  fine  "  peacock  "  ore,  varying  from  2  to  6  feet 
in  width.  Besides  this  rich  zone,  there  is  also  from  2  to  7  feet  of  good 
mill-ore  exposed. 

A  company  has  just  been  formed  on  the  Colombia  loile,  with  a  capital 
of  $1,0(10,000. 

Some  interesting  experiments  have  been  made  on  Stoughton  ore  in 
the  way  of  concentration  with  a  new  style  of  machine,  known  as 
Pomeroy's  petcussion-table.  On  the  small  scale  on  which  they  were 
made  I  can  report  no  results  of  value,  but  the  model -machines  worked 
well  and  will  be  replaced  by  larger  ones.  A  company  has  been  formed 
on  the  patent,  and  large  works  are  to  be  built  at  Boulder  City,  to  put 
the  invention  in  operation.  The  tables  are  set  on  a  slight  incline,  about 
2°  from  a  level,  and  have  a  horizontal,  back,  and  forward  motion.  The 
ore,  crushed  to  a  great  fineness,  is  fed  in  with  wafer  at  the  head,  and  the 
motion  of  the  table  gives  the  effect  of  a  wave  motion  to  the  water.  I  need 
hardly  say  that  the  principle  is  an  old  and  well-known  one.  Judging 
from  the  above  description,  which  is  all  that  my  correspondent  has  fur- 
nished me,  this  apparatus  presents  features  which  have  been  superseded 
in  the  best  modern  percussion-tables.  Whether  it  has  any  new  and 
counterbalancing  advantages  I  cannot  say.  Of  course,  like  any  other 
single  machine,  it  will  be  inadequate  for  the  systematic  dressing  of  ores. 
The  objection,  which  from  the  start  attaches,  to  its  universal  use  for 
dressing,  is  the  fine  pulverization  required  for  the  ore,  when  no  doubt 
the  bulk  of  the  mineral  might  be  saved  by  jigging  coarser  stuff,  and 
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thereby  avoiding  the  Berious  losses  always  connected  with  fine  pulver- 
ization. 

The  Telluride  mines. — There  are  now  five  districts  in  the  "  Tellurium 
belt,"  viz :  Magnolia,  Gold  Hill,  Sunshine,  Springdale,  and  Providence. 
Taking  them  in  regular  order,  as  named,  the  tbllowing  data  will  show 
the  condition  of  the  most  prominent  mines  at  the  close  of  the  year. 

Magnolia  district. — The  Keystone  shaft  has  reached  a  depth  of  75 
feet,  and  levels  have  been  rnn  35  feet  from  the  surface  50  feet  each  way. 
Since  its  discovery,  inAugust,  the  mine  has  produced  over  $20,000,  and 
has  opened  a  body  of  very  fine-looking  tellurides  of  gold  and  silver,  equal 
to  any  yet  found  in  the  county.  Ore  was  found  without  a  break  from 
the  surface  to  the  bottom  of  the  shaft,  where  there  was  a  vein  of  mineral 
ranging  from  2  to  7  inches  in  width,  that  would  mill  as  high  as  $600  per 
ton.    The  average  value  of  the  ore  so  far  shipped  has  been  abont  $700, 

The  Mountain  Lion  is  a  northerly  extension  of  the  Keystone.  Thirty- 
five  feet  from  the  surface  pay-ore  was  found,  and  has  held  out  well  to 
the  present  bottom  of  the  shaft,  which  is  50  feet  deep.  It  has  more  than 
paid  its  own  expenses,  without  any  stoping. 

The  Little  Dorrit  was  discovered  in  July,  and  has  shipped  since  then 
abont  $4,000,  the  ore  averaging  about  $300  per  ton. 

The  Dunraven  has  been  opened  to  a  depth  of  50  feet,  and  has  turned 
out  some  very  fine  ore.  Several  shipments  have  been  made,  worth  from 
$200  to  $300  per  ton.    The  pay-streak  is  narrow. 

The  Adabazar  is  opened  by  two  shafts,  each  20  feet  deep,  and  has 
shown  small  seams  of  the  usual  telluride  ore,  very  rich,  but  very  pre- 
carious. The  vein  is  one  of  six  lodes  belonging  to  a  company,  which  also 
own  a  site  for  a  tuunel  which  is  to  cut  them  all. 

Gold  Sill  district. — The  Melvina,  discovered  in  June,  is  one  of  the  most 
remarkable  discoveries  of  the  year.  It  is  located  on  the  ridge  between 
the  Four-Mile  Creek  and  Gold  Enn.  The  first  lot  of  ore  shipjted  weighed 
1,500  pounds,  and  brought  $8,360  at  the  smelting- works.  While  sink- 
ing the  shaft  the  first  25  feet  nearly  $20,000  was  taken  out,  and  from 
the  time  of  discovery  up  to  the  close  of  the  year  over  $37,000  was  pro- 
duced from  developing  work  only,  without  stopiug.  Of  course  this 
was  the  result  of  sinking  directly  on  the  top  of  a  very  rich  pocket.  The 
mine  continues  to  ship  ore  with  regularity  that  mills  on  an  average  over 
$000  per  ton.  The  shaft  at  the  close  of  the  year  was  something  more 
than  100  feet  deep. 

The  Slide  ia  the  name  given  to  a  new  discovery  made  in  July  on  the 
northern  slope  of  the  hill,  and  just  above  the  Corning  tunnel.  Its  first 
ore  yielded  "in  the  thousands,"  being  a  combination  of  tellurides  and 
native  gold.  The  vein  was  developed  at  first  by  an  open  cut.  Since  then 
a  shaft  has  been  sunk  to  a  depth  of  CO  feet,  and  the  ore  has  been  found 
to  hold  out  well.  Subsequently  the  mine  was  sold  for  $40,000,  and  is 
now  being  developed  by  an  adit-level,  which  will  intersect  the  shaft 
some  10  feet  below  its  present  depth. 

The  Cash,  on  the  north  slope  of  the  hill,  is  an  old  discovery.  Last 
summer  it  was  "  capitalized"  and  thrown  on  the  Denver  Stock  Exchange. 
The  transformation  has  not  apparently  been  a  fortunate  one,  for,  although 
the  mine  has  been  considerably  developed  and  has  reached  a  depth  of 
150  feet,  the  stock  has  gone  down  very  much.  The  average  of  ore  does 
not  carry  much  of  the  tellurium  minerals,  and  has  yielded  in  mill  about 
$20  per  ton,  mostly  gold.    The  vein  is  one  of  the  strongest  on  the  hill. 

The  Sterling,  probably  an  extension  of  the  Cash,  is  at  present  pro- 
ducing some  remarkably  rich  tellurides,  thus  leading  to  the  conclusioa 
that  the  workings  of  the  Cash  Mine  are  on  a  poorer  part  of  the  vein. 


,v  Google 


312     MINES   AND    MINING   WEST   OP    THE   EOCKT   MOUNTAINS. 

The  Bed  Clond  has  been  idle  during  the  entire  year,  excepting  that  in 
October  an  effort  waa  made  by  driving  on  some  of  the  upper  levelB  to 
find  a  continuation  of  the  rich  ore-body  that  had  made  the  mine  famous. 
The  effort  was,  however,  unsuccessful.  There  is  no  laelr  of  ore  in  nearly 
all  parts  of  the  mine,  bnt  it  is  of  too  low  a  grade  to  be  shipped,  and 
there  are  no  means  nearby,  either  to  eonrentrate  or  to  amalgamate. 
The  shaft  was  at  the  time  work  was  stopped  about  420  feet  deep. 

The  Coldspring  eoutinuea  shipping  ore  regularly,  as  it  has  done  for 
two  years  past.  The  actual  production  of  1875  was  small  compared 
with  that  of  previous  years,  but  the  grade  of  the  ore  remains  as  high  as 
ever.  The  main  shaft  is  300  feet  deep,  and  about  1,200  feet  of  levels 
and  winzes  have  been  run.  Seariy  a  year  ago  a  crosscut  was  driven 
west  from  the  main  shaft,  and  cut  at  20  feet  a  new  vein  of  tellurium- 
ores,  upon  which  a  new  shaft  has  been  sunk  to  the  depth  of  230  feet. 
This  cross-cut  has  been  driven  30  feet  from  the  east  wall  of  the  vein, 
(which  is  porphyry,)  but  no  indications  of  the  foot-wall  have  been  fonnd. 
The  new  vein  is,  therefore,  probably  but  a  seam  of  the  main  fissure.  It 
is  somewhat  x)Ockety  in  nature,  liketheold  one  upon  which  the  main  shaft 
was  sook  i  but  the  ore  is  continuous,  seldom,  if  ever,  disappearing  en- 
tirely, and  often  expanding  to  a  width  of  several  feet.  In  driving  this 
cross-cat  several  minor  streaks  of  mineral  were  intersected,  and  it 
appears  quite  certain  that  the  entire  width  of  the  fissure  is  crossed 
irregularly  by  such  seams.  The  experience  of  the  Coldspring  Mine  has 
greatly  encouraged  deep  explorations  in  other  telluride  veins  of  the 
county,  for  there  is  at  least  the  proof  in  this  property  that  the  mineral 
is  not  found  near  the  surface  only. 

The  Victoria  lies  about  2,000  feet  Mow  the  Cash.  It  was,  in  common 
with  the  Cash,capitalizedin  the  fall  and  placed  on  the  Denver  exchange. 
It  has  been  shipping  ore  regularly  since  then,  and  is  considered  one  of 
the  best  mines  on  the  hill.  The  workings  have  been  extended  to  a  depth 
of  over  200  feet,  and  suitable  surface  improvements,  such  as  hoisting  and 
pumping  machinery,  have  been  erected  over  the  shaft. 

The  Horsfall  and  Alamakee  are  still  idle,  though  presenting  good  in- 
ducements to  development.  West  of  the  town  of  Gold  Hill  is  the  Wash- 
ington Avenue  Mine,  a  property  which  many  years  ago  attracted  much 
attention.  It  was  reopened  during  the  summer,  and  now  is  in  a  condi- 
tion to  ship  large  quantities  of  ore  regularly.  The  ore  is  galena,  with 
pyrites  of  copper  and  iron  and  some  zinc-blende.  Gold  Eun  is  dotted 
with  miners'  cabins  from  source  to  month,  and  numerous  mines  of  minor 
note,  but  of  great  promise,  have  been  opened  during  the  year.  In  this 
gulch  are  the  camps  known  as  Saliua  and  Camp  Telinrinm.  The  mines 
are  located  on  both  sides  of  the  gulch,  crossing  it  in  every  direction  and 
offering  excellent  opportunities  of  advantageous  development.  At  the 
mouth  of  the  gulch,  in  Four-Mile,  are  several  tunnels,  projected  to  pen- 
etrate underneath  Gold  Hill  or  Sunshine. 

The  Corning  tunnel,  which  enters  the  northern  face  of  the  hill  from 
the  canon  of  Left  Hand,  has  been  driven  800  feet,  and  is  steadily  ad- 
vancing. Its  objective  point  is  undoubtedly  the  porphyry  dike,  on  the 
north  side  of  which  is  the  Cold  Spring,  and  on  the  eonth  the  Red  Olond. 
Several  good  veins  have  been  crossed  by  it  already,  on  one  of  which 
work  is  now  prosecuted. 

Sunshine  district. — The  American  sustains  its  reputation  more  thor- 
oughly than  any  mine  yet  opened  in  the  tellurium  bflt.  Under  the 
management  of  Mr.  J.  Alden  Smith  it  has  been  developed  systematically 
and  economically ;  and  though  the  workings  cannot  yet  be  considered 
very  extensive,  they  show  the  vein-fissure  to  be  well  charged  with  ore 
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and  quite  regnlar  in  its  formation.  The  shaft  has  been  snnkto  a  depth 
of  100  feet,  and  500  feet  of  levels  have  been  driven.  Good  hoisting  and 
pumping  worts  are  erected  over  the  shaft,  and  there  are  convenient  ar- 
rangements for  sortiug  the  ore,  which  is  an  item  of  great  importance  ia 
this  class  of  mines. 

The  shipmentsoforehaveaveraged  about  twenty-seventons  per  month, 
netting  about  $10,000,  the  year's  production  being,  as  nearly  as  I  can 
learn,  about  $125,000.  This  is  certainly,  if  correctly  reported,  a  remark- 
able yield  for  a  mine  opened  to  so  small  an  extent.  The  ore  fnniished 
by  the  American  contains  all  the  various  tellurium  minerals  so  far  found 
in  the  county,  besides  considerable  free  gold  in  small  grains  or  scales 
and  filiform  segregations. 

Of  the  other  mines  in  Sunshine  but  little  can  be  said  that  is  new. 
The  Grand  View,  Osceola,  Phil,  Sheridan,  Oonsolidated,  Glendale,  Shoo- 
Ply,  Warsaw,  Charcoal,  Young  America,  Little  Giant,  Augusta,  Tose- 
mito,  and  others  are  working,  and  nearly  all  are  doing  well. 

Springdah  and  Providence  districts. — Springdale  is  located  in  a  gulch 
running  southward  into  Left  Hand.  The  number  of  prospects  is  legion, 
but  the  only  mine  that  has  been  worked  to  any  great  extent  is  the 
EUen.  Prom  this  a  considerable  quantity  of  tellurides  of  the  richest 
kind  has  been  taken. 

Providence,  is  located  in  Jim  Creek,  and  its  mines  are  the  John  J.  and 
the  Last  Chance,  Being  as  yet  slightly  opened,  {neither  is  deeper  than 
30  feet,)  it  can  only  be  said  that  they  have  produced  some  exceedingly 
rich  ore  of  the  usual  tellurides.  In  this  camp  also  the  prospector  has 
been  busy  on  every  side,  and  the  number  of  claims  staked  is  beyond  the 
power  of  an  ordinary  mortal  to  enumerate. 

LAKE   COUNTY. 

The  valley  of  the  Upper  Arkansas  is  the  only  mineral  district  in  this 
large  county  yet  opened  by  the  miner,  if  I  except  the  wortings  on  the 
headwaters  of  the  Gunnison  and  Uncompahgre,  which  are  included  in 
the  present  report  under  the  head  of  the  San  Juan  region. 

The  industry  is  mainly  placer-mining,  though  a  few  quartz-ledges  are 
operated.  Mr.  Vau  Wageuen  gives  the  product  of  the  county  as  fol- 
lows: 

Cntl'ency. 

Quartz-gold  from  Printer  Boy $30,000 

Quartz-gold  from  other  mines 3,  OOO 

Gulch-gold 42, 000 

Silver-ore 25, 000 

100,  000 

Or,  in  coin Sfi,  200 

Mr.  Maurice  Hayes,  the  territorial  assayer,  at  Oro  City,  gives  the 
production  of  the  county  as  follows : 

CurreDCy. 

Gold  from  the  gulch-mines  and  Printer  Boy  Mine... $95,010 

Silver,  copper,  and  lead  from  the  lodes 25, 000 

120, 940 

But  I  suspect  that  the  last  item  includes  ores  which,  also  raised 
from  the  mines,  have  not  been  beneflciated,  but  lie  probably  at  the 
works  of  the  Cincinnati  company,  (under  the  management  of  Mr.  Loe- 
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seller,)  whicb  have  not  been  in  operation.  It  is,  therefore,  to  be  ex- 
pected that  this  item  will  appear  again  in  next  year's  estimate- 
There  is  still  no  market  for  silver-ores  in  this  county,  and  this  circnm- 
stance  hinders  all  mining  enterprises  ia  that  direction.  Several  attempts 
are  making  to  correct  this  disadvantage,  and  it  is  probable  that  in  an- 
other year  the  Arkansas  Valley  will  be  supplied  with  one  or  more 
works.  In  California  Golch  Captain  Breece  is  building  chlorination- 
works,  under  the  superintendence  of  Mr.  S.  Keck,  and  expects  them  to 
be  in  operation  by  February.  At  the  mouth  of  the  gulch  another  com- 
pany has  put  up  smelting- works,  which  have,  howevei,  not  been  in  op- 
eration, and  in  Chalk  Creek  Messrs,  Chapman  and  Riggins  are  building 
works  of  t*n  tons'  capacity  to  treat  ores  from  their  own  mines.  The 
plant  of  this  establishment  comprises  two  roasting-furnaces  and  one 
biast-fnrnace.  It  is  not  expected  to  be  in  operation  before  the  summer 
of  1876. 

In  the  mines  there  is  but  little  new.  Those  ^'hich  were  worked  last 
year  are,  withaverj  few  exceptions,  still  in  operation,  and  attainingjiist 
the  degree  of  success  which  encourages  a  continuation  of  labor.  The 
experience  of  years  iu  the  gulches  emptying  into  this  valley  shows  that 
the  ores  are,  as  a  rule,  very  low  in  grade,  and  require  more  capital  than 
the  prospector  and  the  miner  generally  possess  to  develop  them  to  a 
point  where  they  can  steadily  pay. 

The  Printer  Boy  was  worked  steadily  during  the  latter  part  of  the 
year.  Developments  have  not  been  pushed  much  below  the  depth  at 
which  work  was  last  stopped,  but  the  mine  has  been  explored  laterally 
with  fair  results.  The  yield  of  the  mine  was  about  $30,000.  A  full  ac- 
count of  the  workings  is  given  below. 

The  Berry  tunnel,  which  runs  upon  a  lodo  of  the  same  name,  is  one  of 
the  important  enterprises  of  the  county.  The  lode  has  a  width  of  8  to 
12  feet,  and  carries  copper  and  iron  pyrites,  partly  rich  in  gold  and  sil- 
ver. As  far  as  opened  the  vein  shows  plenty  of  ore,  but  of  low  grade. 
The  chlorination-works  spoken  of  above  are  being  built  for  the  special 
purpose  of  treating  the  material  from  this  mine,  though  if  they  prove 
successful  they  will  be  enlarged  for  custom-work. 

Excepting  a  little  "  gouging  "  done  by  lessees,  the  Home  Stake,  which 
at  one  time  was  considered  one  of  the  finest  mines  of  Colorado — the  best 
certainly  on  the  Arkansas — has  been  idle  during  the  year.  Differences 
among  the  owners  and  disappointment  in  deep  developments  have  been 
the  cause.  The  property  has  now,  however,  fallen  into  the  hands  of  one 
of  the  former  owners,  Capt.  James  Archer,  and  it  has  been  the  ex- 
pectation to  reopen  it  during  the  winter.  It  was  currently  reiwrted 
some  time  ago  ,that  the  mine  was  exhausted,  but  this  is  not  the  case.  At 
present  there  ia  but  little  ore  exposed  in  the  workings,  (which  have  been 
quite  extensive,)  but  this  is  the  result  of  poor  management  in  handling 
the  mine.  It  will  be  remembered  by  readers  of  former  reports  that  it 
was  from  the  ore  of  this  mine,  treated  at  the  Golden  City  works,  that  so 
much  nickel  was  taken. 

The  Chalk  Creek  mines  are  mainly  on  galena-veins.  A  number  have 
been  worked  during  the  year  by  the  company  which  is  putting  up  the 
smelting-works  on  the  creek,  and  it  is  expected  that  they  will  in  time 
furnish  a  large  amount  of  ore,  carrying  as  high  as  35  per  cent,  lead  and 
40  to  70  ounces  silver.  At  the  close  of  the  year  several  hundred  tons 
were  on  the  dumps  and  several  of  the  mines  were  to  be  worked  through- 
out the  winter.  Those  which  the  company  own,  wholly  or  in  part,  are 
the  Biggins,  Kaomi,  Teeumseh,  Black  Hawk,  Anna,  Mary  Murphy,  and 
Mount  Yale. 
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Of  the  other  mines  in  the  Arkansas  Valley  that  have  been  -worked 
more  or  less,  may  be  mentioned  the  Pilot,  Yankee  Blade,  Five-Twenty, 
American  Flag,  Mike,  Gray  Bird,  Hidden  Treasure,  and  Mary  Francis. 

The  placer- mines  of  the  Arkansas  Valley  have  prodaced  abont  $42,000, 
considerably  less  than  last  year.  California  and  Cash  Creeks  have 
been  the  most  actively  worked  ;  but  even  in  these  localities  operations 
have  been  languid  and  intermittent,  little  more  being  done  than  was 
required  to  procure  gold  for  the  immediate  personal  necessities  of  claim- 
owners. 

In  regard  to  California  Gulch,  which  is  by  far  the  most  important 
mining-camp  of  Lake  County,  1  have  received  later  notes,  which  I  owe 
to  the  courtesy  of  Mr.  iiudolph  Keck,  M.  E.,  formerly  territorial  assayer 
at  Fair  Play,  and  now  engineer  of  the  beueticiatiug  works  connected 
with  the  Berry  tunnel  enterprise. 

Near  Upper  Oco  City  Oalifortiia  Gulch  runs  east  and  west.  On  the 
mountain- side  south  of  it  several  parallel  lodes  rnnuiug  north  and 
south  have  been  discovered  io  porphyry,  the  most  noted  being  the 
Printer  Boy,  which  has  produced  at  least  8600,000  during  the  few  years 
since  its  location.  The  vein,  like  the  parallel  lodes  on  both  sides,  is 
filled  with  porphyry,  which  is,  however,  softer  than  the  country-rock, 
andof  a  different  color.  It  contains,  in  very  irregular  distribution,  nests 
of  carbonate  of  lead  with  native  gold,  the  latter  occurring  in  particles 
lar  smaller  than  those  found  in  the  placer-mines  of  the  gulch.  In  the 
lowest  workings  of  the  mine  the  same  gangue  material  has  lately  been 
reached  as  was  found  some  time  ago  on  the  north  side  of  California 
Gulch,  in  the  Berry  tunnel,  namely,  a  talcose  mass  of  auriferous  iron 
and  copper  pyrites  with  a  little  galena  and  tennantite.  According  to  a 
certificate  of  the  territorial  assayer  of  the  county,  a  selected  specimen 
of  this  ore  contained  122  ounces  of  gold  per  ton.  Several  assays  by 
Dr.  Loescher,  of  the  Malta  Smelting- Works,  showed  from  3  to  4  ounces 
of  gold  per  ton. 

The  vein  is  opened  by  means  of  three  shafts  and  several  levels,  and 
that  is  split  in  two  places  for  distances  varying  from  200  to  400  feet- 
Most  of  the  mining  work  has  been  done  between  the  main  and  ihe 
line  or  middle  shaft  in  the  split  highest  on  the  hill  and  in  the  eastern 
branch  of  the  vein.  It  was  here  that  rich  nests  of  carbonate  of  lead, 
filled  with  leaf-gold,  were  repeatedly  found.  The  thickness  of  the  vein 
proper  and  its  branches  varies  between  1  inch  and  4  feet,  but  may  be 
called  on  an  average  7  inches,  the  eastern  branch  averaging  6  and  the 
western  8  inches.  Besides  the  two  splits  referred  to,  the  vei[i  shows  the 
peculiarity  that  it  is,  from  the  surface  down  to  a  depth  varying  between 
100  and  200  feet,  filled  with  cross-seams  in  the  porphyry  mass,  which 
are  from  2  to  3  feet  thick  and  cut  off  abruptly  by  the  steep  eastern 
wall,  while  on  the  western  wall  they  often  continue  for  a  short  distance 
outside  of  the  vein.  They  are  filled  with  the  same  auriferous  ore  as 
occurs  in  the  vein  itself,  only  of  different  color  and  hardness.  In  addi- 
tion to  this  the  gangue  mass,  as  far  as  its  contents  of  gold  and  the  differ- 
ing hardness  are  concerned,  shows  a  diverging  vein-system  within  the 
fissure  from  the  surface  toward  depth,  something  like  thespreadflngers  of 
&  hand  held  downward.  Whenever  such  soft  veins  are  joined  by  cross- 
seams  the  richness  of  the  ore  is  said  to  be  greatest.  The  inconsidera- 
ble difference  of  outer  appearance  between  the  porphyry  of  the  walls 
and  that  of  the  vein-matter,  which  can  be  distinguished  with  still  less 
certainty  in  the  comparatively  dark  workings,  renders  it  often  very  dif- 
ficult to  follow  the  real  ore-deposit. 
The  line  or  middle  shaft  has  been  sunk  on  the  line  between  two  claims, 
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the  upper  one  of  ■which  belongs  to  the  Philadelphia  and  Boston  Gold- 
Mining  Company,  and  the  lower  6r  northerly  one  to  a  few  inhabitants 
of  the  vicinity.  The  latter  is,  however,  leased  to  the  company  jnst  men- 
tioned, and  it  is  here  that  the  rich  pyrites  spoken  of  above  has  lately 
been  fonud.  It  is  to  be  regretted  that  for  the  present  at  least  it  cannot 
be  extracted,  becanse  without  powerful  pumps  the  water  struct  at  the 
same  time  cannot  be  overcome.  The  material  is  much  desired  and 
needed  by  the  Slalta  Worlis  as  a  flnx. 

The  ore  in  the  western  branches  of  the  two  splits  is  decidedly  softer 
than  that  in  the  eastern  ones,  but  so  far  it  has  not  shown  any  such  rich 
pockets  as  the  eastern  npper  branch  between  the  line  and  the  main 
shaft.  The  eastern  lower  branch  between  the  line  and  the  lower  shaft 
has  so  far  not  been  developed.  At  the  lowest  depth,  just  before  the 
rich  pyrites  was  struck,  the  contents  of  the  ore  in  gold  were  very  small. 
At  the  same  time  it  must  be  remarked  that  the  vein  above  this  point  is 
by  no  means  exhausted,  and,  considering  the  former  carelessness  of 
management,  this  field  is  very  promising.  A  little  over  100  feet  deep 
in  the  main  shaft  a  mass  of  bowlders,  with  a  little  iron-pyrites  and  flne 
gold,  was  found,  which  Mr.  Keck  thinks  may  either  be  taken  for  the 
bed  of  a  former  stream  or  for  the  remaining  moraine  of  a  former  glacier. 
J  do  not  find  it  necessary  to  adopt  either  hypothesis.  The  presence  of 
rounded  bowlders,  unless  they  are  clearly  of  a  material  different  from 
the  conntry-rock,  may  be  the  result  of  attrition  and  water  between  the 
vein-walls.  This  phenomenon  is  expressly  considered  by  Von  Weissen- 
baob,  in  the  classification  of  "veius  of  attrition,"  contained  in  bis 
Theory  of  Veins,  as  published  in  Von  Cotta's  Gaiigstudien. 

At  the  depth  of  200  feet  in  the  line-shaft,  and  of  100  in  the  mala 
shaft,  the  cross-seams  mentioned  above  were  no  longer  met  with,  and 
sonth  of  the  latter  the  vein  is  not  split  at  all.  At  this  point,  however, 
so  little  systematic  work  has  been  doue  that  no  conclusions  as  to  increase 
or  decrease  of  richness  can  be  drawn  from  the  altered  geological  condi- 
'.  tions.  Indeed  little  systematic  work  baa  been  done  on  any  part  of  the 
whole  vein.  Former  operations  were  principally  confined  to  robbing 
the  rich  pockets,  while  good  milling-ore  was  left  standing, 

The  gold  contained  in  the  pyrites  just  discovered,  although  it  can  be 
partly  washed  out,  cannot  be  directly  amalgamated,  behaving  in  this 
respect  like  that  in  the  ores  of  the  Berry  tunnel. 

Among  the  veins  rnnning  parallel  with  the  Print'Cr  Boy,  the  Five- 
Twenty  is  at  present  the  most  promising.  The  ore  from  this  mine 
yielded  in  the  battery  alone  S  ounces  gold  per  cord,  or  about  1  ounce 
per  ton.  The  mill-gold  of  these  veins  is  usually  worth  $15,  coin,  per 
ounce,  while  the  wash-gold  of  the  gulch  is  worth  from  817.75  to  $19. 

Of  the  prodnction  of  Lake  County  during  1S75,  now  estimated  at 
over  $120,000,  currency,  three-quarters  are  said  to  come  from  California 
Gulch. 

The  placer-mining  of  the  gnlcb,  an  industry  which  has  now  been  in  ex- 
istence for  sixteen  years, is  really  a  still  worse  robbery  of  the  gold-deposits 
than  that  carried  on  so  long  in  the  veins.  The  gold  occurs  in  these 
placers,  notably  in  the  upper  part  of  the  gulch,  in  two  different  layers. 
The  upper  one  consists  of  gravel  and  conglomerate,  and  is  the  deposit 
which  alone  has  been  washed ;  the  lower  one  consists  of  so-called  ce- 
ment, a  hydrated  oxide  of  iron  combined  with  a  feldspathic  mass  to  a 
very  hard  layer,  which  contains  not  only  flne,  and  very  flne,  gold-dust, 
but  also  coarse  gold.  As  the  hardness  of  this  material  precludes  wash- 
ing without  a  preliminary  crushing,  this  layer  is  to-day  virtually  virgin 
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ground,  a  fact  which  is  tlie  more  remarkable  since  assays  of  average 
samples  have  never  yielded  less  than  an  onnee  of  gold  i>er  ton. 

At  the  Berry  tunnel  Mr.  Keck  has  completed  his  beneticiating- works 
as  far  as  was  intended  for  the  present.  While  np  to  the  end  of  the 
year  only  the  common  ores  of  the  Berry  tunnel  (talcose  gangue  with 
Iron  and  a  little  copper-pyrites)  were  subjected  to  the  process*  employed, 
the  mine  baa  been  better  developed,  and  now  there  is  a  eoneiderable 
quantity  of  more  solid  and  richer  ore  ready  for  extraction,  similar  to  the 
pyrites  described  above  in  connection  with  the  Printer  Boy.  This  ore 
is  now  assorted  by  hand,  dried,  in  order  to  stamp  it  without  water,  and 
subjected  to  the  rest  of  the  benefteiating  process.  It  is  to  be  regretted 
that  for  the  amalgamation  of  the  residues  arrastras  only  are  at  Mr. 
Keek's  disposal,  since  the  gold  is  in  this  way  not  extracted  as  perfectly 
as  coidd  he  done  in  pans. 

The  Malta  Smelting- Works  are  built  on  the  slope  of  a  hill,  and 
intended  for  lead-smelting.  Besides  the  necessary  buildings  and  appa- 
ratus for  crashing,  sampling,  storage  of  wood,  &c.,  tbey  eontaiu  a 
long  reverberatory  furnace  for  roasting,  (without  a  hearth  I'or  slagging 
purposes,)  a  shaft-furnace  of  the  Kast  pattern,  of  a  capacity  of  at  least 
15  tons  per  day,  and  an  English  cnpelling-fumace.  The. blast  is  fur- 
nished by  a  Sturtevant  blower,  No.  4.  The  establishment  impresses  the 
visitor  favorably,  and  it  is  only  to  be  hoped  that  in  the  coming  summer 
the  argentiferous-lead  mines  of  the  vicinity  (so  far  containing  princi- 
pally cemssite)  may  be  more  energetically  attacked  than  has  been  the 
case  heretofore,  in  order  that  the  metallurgical  enterprise  may  not  be 
crippled  (as  so  many  in  Colorado  have  been)  by  the  lack  of  material 
suitable  to  the  processes  employed. 

SUMMIT   COU^-lY. 

The  metallic  product  of  this  county  is  placed  at  $76,000,  being:  wholly 
gold-dust  from  placers.  There  has  been  also  a  yield  of  probably 
$10,000  from  the  Snake  Eiver  mines  which  would  belong  to  Summit, 
but  wbich  is  included  in  the  statements  of  Clear  Creek,  nearly  all  of  it 
being  sold  there.  The  properties  worked  during  the  year  are  the  same 
as  those  of  last  season,  with  a  few  additions.  The  Summit  County 
placers  being  located  at  so  high  an  altitude,  can  be  worked  successfully 
in  good  seasons  ouly.  The  last  season  was  but  a  tolerable  one,  and 
expectations  were,  as  a  rule,  not  realized.  Fully  as  much  ground  as 
usual  was  opened,  but  the  water-supply  gave  out  nearly  a  mouth  earlier 
than  usual,  and  all  ground  worked  by  booming  had  to  be  abandoned. 
This  system  of  washing  is  doing  good  work  in  the  Blue  Valley,  and 
though  it  may  be  considered,  in  comparison  with  the  more  extensive 
and  complicated  systems  of  California,  as  rather  primitive,  it  has  pecul- 
iar merits  of  its  own  not  to  be  despised.  It  has  been  described  ia 
former  reports. 

In  French  Gulch  and  its  tributaries,  Dry  Mayo,  Humboldt,  and  Nigger 
Gulches,  Calvin  Clark,  I.  II.  Fuller,  J.  J.  Cobb,  and  the  Badger  Com- 
pany have  been  at  work  as  usual.  The  production  of  the  gulch  (which 
is  by  far  the  best  at  present  in  the  Blue  Valley)  has  amounted  to  about 
$40,000.  Georgia  Gnleh  and  Gold  Eun  have  together  yielded  about 
$13,(K)0j  about  $4,000  have  come  from  other  minor  localities,  such  as 
Galena,  Iowa,  and  Lomax  Gulches,  and   Stilson,  Buffalo,  and  Dela- 


,v  Google 


318    MINES  AND  MINING  "WEST   OP   THE   ROCKY   MOUNTAINS. 

ware  Flats;  and  $15,000  may  be  creditetl  to  claims  located  directly  io 
the  main  valley, 

Of  the  new  projects  which  have  developed  during  the  year  into  a  con- 
dition of  productiveness,  the  Izzard  diggings  are  the  most  notable.  Con- 
cerning them  a  correspondent  of  the  Alma  News  reports  tlie  following : 

Izzard's  diKf^ngB  are  located  aboat  three  milee  soutb  of  Ten-Mile,  on  the  -n-eet  aide 
of  Blue  River,  and  between  7  and  8  milua  nortli  of  Breckinridge. 

Fonr  jears  ago  if  anybody  bad  prodicted  that  valuable  and  extensiTe  placer-mine* 
would  he  discovered  between  Gold  Hill  and  the  conlluence  of  Ten-Mile  and  Bine  Riv- 
era and  costl;  improvenienta  added,  he  woaldhave  been  considered  an  idle  talker.  80- 
litcle  faitb  bad  tbe  "  prospector"  in  that  particular  area  that  it  always  received  the 
go-by.  It  was  not  nntil  tbe  spring  of  1673  that  any  prospectors  ventured  a  location. 
A  pwty  of  two  men  made  apre-emptioo  in  one  of  the  aeries  of  gulches,  taking  up  40U 
feet  in  length,  with  suitable  width  and  200  feet  frant,  and  doiog  a  little  work.  Mr. 
J.  E.  Izzard,  a  Philadelpbian,  and  a  gentleman  commanding  considerable  capital,  had 
been  testing  lode-property  abont  a  mile  and  a  half  southwest  of  Gold  Hill.  Not  meet- 
ing with  anything  enconraging,  he  abandoned  it.  His  attention  was  next  attracted 
to  tbe  locality  now  familiarly  known  by  the  name  which  heads  this  article.  After 
prospecting  awbile,he  made  up  bis  mind  that  a  lar^areaofgakh  and  bUl  placer,  hav- 
ing gold  in  paying  C[uantities,  esiBted  la  that  vicinity.  His  next  endeavor  wonldnat- 
urally  be  to  pre-empt  all  the  territory  that  was  likely  to  have  pay,  and  secure  the  water 
flowing  through  that  region  which  could  possibly  be  brought  upon  the  premises.  The 
extent  of  ground  to  which  he  has  secured  possessory  right  is  about  500  acres,  having 
a  front  on  Blue  River  of  over  5,280  feet,  and  running  west  up  a  number  of  gulches  and 
over  gravel  ridges  and  hills,  in  many  instances  as  much  as  13,200  feet.,  taking  np  and 
secnring  the  water  of  20,000  acres,  aUbrdiiig  during  the  dnsh  a  quantity  as  much  as 
4,000  inches,  miners'  gauge.  The  principal  stream,  and  that  which  furnishes  his  largest 
snpjdy  of  water,  is  called  Miners'  Stream.  Barton,  Iziard,  and  a  number  of  other 
enlches  nnnamed,  the  springs  and  marshes  with  which  this  region  is  bo  bountifully 
supplied,  constitute  bis  water- privileges. 

Miners'  Stream  rnna  north  and  empties  into  Ten-Mile.  On  this  stream  Mr.  I.  has 
put  in  a  dam,  conducting  the  water  thence  through  large  and  well-eonstrncCed  ditches, 
distTibnting  it  by  a  net-work  of  branch  ditches  to  all  his  mines,  which  lie  off  east, 
changing  the  natural  watior-conraeB  lying  north  and  south,  making  thoae  of  the  former 
flow  south  and  east  and  the  latter  north  and  east.  In  the  spring  of  1673  he  com- 
menced the  preliminary  operations  of  aurveying  and  digging  ditches,  sinking  shafts, 
delivering  lumber,  and  erecting  cabins.  At  the  close  of  the  season  he  and  his  famil}- 
vislted  their  old  home.  Returning  next  season,  a  force  of  thirty -five  men  was  set  at  work 
enlaraing  and  extending  ditches,  building  boom-flumes  and  reservoira.  The  season 
closed  without  finding  bed-rock.  Leavingtwo  men  to  flnish  uncompleted  work,  he  and 
family  left  for  Denver  for  the  winter.  This  summer  he  employed  from  three  to  eight 
men,  and  late  in  the  fall  adepth  was  reached  where  increased  pay  came  in,  bnt  no  bed- 
rock, and  in  twelve  days  sufScient  gold  was  taken  out  to  pay  tbe  season's  expenses, 
leaving  him  the  net  sumof  ^400.  The  gold  assays  843  flee,  and  is  worth  $17.42  per 
oance.  Since  the  close  of  the  mining  season,  a  shaft  has  been  sunk  reaching  bed-rock 
at  40  feet  from  the  surface,  prospecting  from  8  to  36  colors  heavy  gold  to  the  pan  all 
the  way  down. 

Poverty  Flat. — In  thedistrictsborderingonN'ortliPark,  in  thegnlches 
flowing  from  Hanu's  Peak,  some  very  promising  placers  are  being  opened. 
Gold  was  first  discovered  in  this  camp  by  Sam  Conger,of  Caribon  fame, 
in  the  snmmeraf  1869,  and,  without  cansing  much  of  an  excitement,  the 
district  last  year  developed  into  what  will  without  doubt  prove  next  year 
a  very  valuable  addition  to  our  mineral  lands.  Two  large  companies,  the 
Hann's  Peait  and  the  Purdy,  have  absorbed,  by  location  and  purchase, 
tho  best  parts  of  the  district,  owning  between  them  abont  1,250  acres, 
located  on  Poverty  Flat  and  Way's  Gulch.  Their  combined  capital  is 
$6,000,000,  and  the  total  amount  of  improvements  up  to  date  have  cost 
in  the  neighborhood  of  $100,000,  Twenty  miles  of  ditches  have  beeo 
(lug,  and  it  is  proposed  this  year  to  build  several  new  ones  of  a  total 
length  of  12  miles,  which  will  bring  5,000  inches  of  water  additional 
into  Way's  Gulch. 

Poverty  Flat  is  on  Beaver  Creek,  one  of  the  tributaries  of  the  Elk 
Eiver.    The  elevation  of  the  Hann's  Peak  Company's  claim,  which  is- 
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on  this  flat,  is  about  8,000  feet.  The  grouud  is  from  10  to  60  feet  deep, 
of  gravel,  free  from  large  bowlders,  and  pays  well  through  its  entire 
depth.  Last  year  but  one  run  of  25  days  witb  one  hydraulic  was  made, 
which  washed  out  $3,500  in  gold.  The  company  is  now  arranging  to 
work  12  hydraulics,  and  has  a  constant  water-supply  eqnal  to  about 
2,000  inches.  Five  reservoirs  have  been  built,  by  which  means  the  sap- 
ply  can  be  maintained  quite  late  in  the  year. 

The  Pnrdy  Company,  located  in  Way's  Gulch,  will  pat  in  this  year  a 
bed- rock  hume,  and  probably  will  not  take  out  much  gold  till  1877.  The 
ground  is  as  good  as  that  of  the  Hann's  Peak  Oompany,  but  not  so  well 
located  as  to  water.  Hence  the  necessity  of  the  12-mile  ditch  from  the 
Elk. 

Several  very  promising  gold-bearing  lodes  have  been  discovered  at 
Hann's  and  Way's  Peak,  upon  which  work  will  be  done  this  year.  It  is 
expected  that  the  year's  work  will  develop  a  splendid  gold-district  in 
Grand  County,  which  will  have  the  effect  not  only  to  draw  an  agricul- 
tural population  to  the  valleys  of  the  Bear  and  Grand,  but  to  incite  fur- 
ther explorations  in  the  numerous  mountain-chains  around  the  Sorth 
and  Middle  Parks,  which  are  as  likely  to  be  rich  in  minerals  as  any  in 
the  Territory, 

The  Babbit-Ear  mines. — In  the  range  of  mountains  dividing  Middle 
from  North  Park  are  the  Rabbit-Ear  mines,  about  which  but  httle 
can  be  said,  except  that  the  prospects  are  fair.  The  mines  are  numeroas, 
large,  and  easily  worked.  They  carry  mainly  silver-ore,  and  some  of 
them  show  good  veins  of  argentiferous  galena.  But  little  development 
has  been  made,  no  workings  having  been  extended  deeper  than  60  feet, 
and  the  majority  of  the  claims  being  only  sunk  10  feet,  Numerous  com- 
panies have  been  organized  and  several  tunnel  schemes  proposed,  and 
next  season  will  demonstrate  whether  the  discoveries  are  of  any  value. 
The  camp  is  60  miles  from  the  nearest  reducing- works.  It  is  proposed 
to  put  up  a  mill  in  the  district  next  year,  should  the  supply  of  ore  war- 
rant it. 

The  Lincoln  City  Lead-Works  have  been  idle  during  the  year,  having 
fallen  into  legal  troubles. 

Snake  Biver  districthas  been  steadily  but  slowly  improving,  and  of  Peru 
district  the  same  may  be  said.  The  Champion,  Tiger,  Printer's  Pool, 
Peruvian,  Blanche,  Orphan  Boy,  Silver  Wing,  Potosi,  Cony,  Sukey,  and 
the  Oomstock  tunnel  mines  have  been  worked  with  considerable  regu- 
larity during  the  year,  and  all  but  the  last  have  shipped  ore. 

The  Sukey  Mill  made  i  short  run  in  the  summer,  but  was  unsuccess- 
ful. The  Saiut  Lawrence  Mill  has  been  transported  to  Georgetown  and 
sold  to  the  Pelican  Company. 

The  operations  of  the  Boston  Silver  Company,  at  Saint  John's,  have 
been  steadily  prosecuted  daring  the  season.  The  company  continued  to 
drive  its  long  tannel  into  Glacier  Mountain  until,  on  the  20th  of  Kovem- 
ber,  it  had  reached  a  length  of  1,075  feet.  It  is  well  constructed  through- 
oat,  being  7  feet  wide  by  9  feet  high,  and  in  all  places,  where  the  rock 
is  not  sufficiently  hard,  timbered  in  the  most  substantial  manner.  Eight 
veins  have  been  crossed  so  far,  Nos.  1,  2,  3,  4,  and  6  showing  at  the 
points  of  intersection  guartzose  gangue  and  iron-pyrites ;  Nos.  5  and  8, 
a  similar  gangue,  with  zinc-blende  and  galena;  and  No.  7,  heavy  spar, 
galena,  and  blende,  with  little  iron-pyrites.  All  the  veins,  with  the  ex- 
ception of  No.  8,  are  very  large,  some  of  them  extraordinarily  so,  as,  for 
Instance,  No.  6,  which  at  the  point  of  intersection  is  about  20  feet ;  and 
No.  3,  which  is  83  feet  thick.  The  latter  carries  such  sol't  vein-material 
(broken  quartz  with  iron-pyrites)  and  delivered  when  opened  such  vol- 
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ames  of  water,  that  it  was  fouud  iieeessary  to  timber  closely  the  whole 
83  teet,  sides,  top,  and  bottom,  with  12-iuch  timbers,  {sets  of  10-inch 
timbers  3  iteet  apart,  which  had  flrst  been  inserted,  having  been  broken 
like  reeds  by  the  enormous  pressure.)  Just  before  the  driving  of  the 
tnuuel  was  temporarily  stopped,  a  ninth  rein  had  been  struck  and  en- 
tered into  for  3  feet,  which  carried  qnarta  and  iron-pyrites.  The  oppo- 
site wall  not  having  been  reached,  the  valne  of  the  vein  is  unknown. 

At  the  time  above  named  positive  orders  from  the  directors  of  the 
company  in  Boston  forbade  the  continuance  of  the  tunnel  for  the  pres- 
ent, and  ordered  the  development  of  Nos.  6  and  7  by  drifts  and  rises. 
This  work  has  since  been  going  on  uninterruptedly,  30  miners  having 
been  employed  on  an  average,  and  with  most  unexpected  results.  The 
north  dnft  on  No.  5  was  200  feet  long  at  the  end  of  the  year,  the  vein- 
material  having  been  soft  throughout  that  distance.  When  the  dilft  had 
progressed  so  far,  a  very  serious  cave  occurred  about  170  feet  from  the 
entrance  of  the  drift,  which  delayed  further  driving  for  a  month,  and 
required  timbers  2  feet  in  diameter  for  a  distance  of  50  feet  to  overcome 
it.  A  rise  was  started  at  the  end  of  the  year  a  little  south  of  the  cave. 
While  at  the  intersection  of  the  tunnel  with  No.  5,  only  galena,  blende, 
and  a  little  iron-pyrites  were  found,  containing,  when  solid,  60  to  70 
ounces  of  silver  per  ton  ;  the  vein  carried  beyond  a  point  75  feet  from 
the  entrance  northward,  besides  the  minerals  named,  rich  silver-ores, 
such  as  ruby  silver,  stephanlte,  polybasite  and  tetrahe^rite  iu  consider- 
able quantity,  so  that  the  average  value  of  the  ores  was  more  than 
doubled.  The  south  drift  on  No.  5  was  in  about  50  feet  at  the  end  of 
the  year,  and  htis  since  been  driven  to  the  intersection  with  No.  7,  140 
feet  from  the  tunnel.  In  this  drift  only  one  pocket  of  ruby  silver,  ste- 
,  phanite  and  fahlore  was  found.  The  drift  on  No.  7  north  of  the  tunnel 
was  at  the  end  of  the  year  about  60  feet  long,  and  is  throughout  in  very 
soft  and  dangerous  ground,  carrying  no  ore.  The  south  drift  was  in 
about  200  feet,  and  showed  ore  (ziuoblende  and  galena  in  heavy  spar) 
for  almost  the  whole  distance,  the  vein  being  on  an  average  4  to  6  feet 
wide,  and  the  ore-streak  varying  from  1  to  3  feet.  At  a  distance  of 
about  180  feet  from  the  entrance,  the  drift  encountered  a  horizontal 
fault  of  8  feet,  (the  vein  being  thrown  to  the  east,)  and  12  feet  farther  a 
second  fault  of  6  feet  in  the  same  direction.  Between  the  two  the  vein 
carried  very  good  galena.  About  6  feet  beyond  the  second  fault  the 
galena  became  very  solid  and  contained  much  native  silver,  which  con- 
tinued for  a  distance  of  30  feet.  The  ore  in  No.  7,  at  the  intersection 
with  the  tunnel,  contained  in  solid  galena  from  iS  to  50  ounce's  of  silver ; 
at  the  further  end  of  the  drift,  where  native  silver  was  visible,  it  con- 
tained from  100  to  500  ounces,  and  in  ordinary  galena  from  70  to  SO 
ounces. 

Since  the  end  of  the  year,  two  rises  have  been  started  ou  No.  5, 170 
feet  apart,  the  northern  one  being  at  the  time  of  this  writing  SO  feet 
and  the  southern  114  feet  high.  In  the  latter,  north  and  south  drifts 
100  feet  above  drift  No,  1  are  being  started.  Besides  this,  sloping 
ground  for  10  men  is  opened,  and  extraordinarily  rich  silver-ores,  carry- 
ing, however,  little  galena,  are  now  being  extracted. 

On  No.  7  one  rise,  now  120  feet  high,  has  been  made,  and  drifts  will  be 
started  north  and  south  in  a  few  days.  There  are  three  stopes  opened 
on  No.  7,  two  of  which  produce  ore. 

Little  work  has  been  done  during  the  year  in  the  upper  mine  on  the 
Comsttxjk  lode  (probably  No.  7  of  the  tunnel)  beyond  the  extraction  of 
about  CO  tons  of  solid  galena,     TJie  stopes  there  opHieil  will  probably 
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be  worked  during  thia  year,  but  no  extensive  work  is  intended  tbere, 
until  the  connection  has  been  made  from  tiie  tunnel  below. 

Attheendof  the  year  the  company  had  about  SOO  tons  of  ore  on  hand, 
about  three-fourths  of  which  is  dressing-ore,  to  be  concentrated  in  its 
very  systematic  establishment  and  to  be  smelted  into  pig-lead. 

A  dozen  or  more  veins  have  been  worked  in  Snake  Eiver  district  by 
other  parties  at  intervals  during  the  year,  and  some  of  the  veins  have 
produced  rich  lead-ores  in  small  quantities.  No  large  developments 
have,  however,  been  made.  The  ores  mined  have  mostly  been  bought 
by  tlie  Boston  Silver  Company. 

PAEK   COUNTY. 

I  have  nothing  to  add  to  what  has  beeu  said  in  former  reports  as  to 
the  placers  of  this  county,  though  I  am  informed  in  a  general  way  that 
tliey  are  making  satisfactory  returns,  particularly  under  a  consolidation 
of  ownerships  and  a  more  effective  use  of  water.  A  few  words  may  be 
said  of  the  quartz-mines.  On  Mounts  Lincoln  and  Bross  the  Moose, 
Dolly  Varden,  Siawatha,  Lincoln,  Enssia,  Ford,  Danville,  and  Security 
have  been  working  steadily  during  the  year.  It  is  wholly  impossible  to 
give  any  intelligible  statement  concerning  the  developments  on  any. 
The  entire  story  will  be  told  by  saving  that  in  each  ease  the  ore-bodies 
have  been  diligently  followed  wherever  they  led,  and  if  they  suddenly 
pinched  up  to  nothing,  explorations  have  been  turned  in  other  direc- 
tions. Oq  none  of  these  claims  has  there  been  found  any  regularity 
in  the  deposits.  The  entire  stratum  of  blue  limestone  seems  to  be  satu- 
rated with  mineral,  segregated  in  places  to  bodies  of  considerable  mag- 
nitude. So  far  the  Moose  has  seemingly  had  the  monopoly  of  the  big 
deposits,  but  the  Ford  and  Bussia  promise  to  equal  it  shortly  in  quan- 
tity of  mineral.  The  Moose  has  maintained  throughout  the  year  a 
steady  production  of  about  six  tons  daily,  averaging  in  value  about 
$150  per  ton.  The  Dolly  Varden  has  done  well  also,  and  has  yielded 
some  exceedingly  rich  material.  The  Hiawatha  has  been  under  lease, 
and  is  consequently  not  in  as  good  a  condition  as  it  might  be.  The 
Security  has  kept  op  a  fair  production,  and  is  regarded  as  one  of  the 
coming  mines  of  the  district. 

In  Buckskin  and  Mosquito  Gnlehes  a  large  amount  of  prospecting 
and  development  has  been  done,  and  a  number  of  very  good  veins  have 
been  opened ;  also  plenty  of  poor  ones.  At  the  head  of  Buckskin  is 
the  London  lode,  a  vein  which  is  attracting  a  great  amount  of  attention, 
and  which  undoubtedly  is  a  rich  and  valuable  property.  The  Phillips 
has  not  revived  yet,  ihough  about  five  hundred  tons  of  ore  have  been 
taken  out  during  the  year  for  fluxing  purposes.  In  Mosquito,  the  Orphan 
Boy  has  been  temporarily  opened,  and  a  tunnel  has  been  started  to  eut 
it  some  250  feet  deep. 

In  Sacramento  and  Horseshoe  Gulches  a  small  amount  of  ore  has 
been  produced,  mainly  galena.  The  latter  has  been  most  productive,  if 
either  can  be  said  to  have  yielded.  The  amount  of  prospecting  done 
has  also  been  large,  and  it  is  known  that  the  deposits  in  that  part  of 
the  limestone  belt  are  large  and  worthy  ot  better  attention.  Still,  though 
not  lacking  in  mineral  wealth,  Park  County  improves  but  slowly,  This 
fact  may  be  attributed  to  the  poor  ore-market  which  exists,  and  to  the 
comparative  inaccessibility  of  the  district.  The  latter  drawback  to  its 
growth  wOl  only  be  removed  when  the  South  Park  Railroad,  now  con- 
necting Denver  with  Morrison  in  the  foot-bills,  is  pushed  up  the  Platte 
Canon  to  the  Park.  The  former  may  be  expected  to  cure  itself. 
21  M 
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Eosita. — Few  mining-eamps  in  the  West  caa  show  so  rapid  and  so 
healthy  a  growth  as  Eosita.  In  the  summer  of  1S73  the  first  discovery 
of  note  (the  Senator)  was  made.  A  little  later  the  Pocahontas  vein 
was  found,  which,  with  its  extensions,  is  now  one  of  the  most  im- 
portant lodes  in  the  Territory.  The  Greenhorn  range,  in  which  the 
camp  is  located,  is  crossed  from  the  northwest  to  the  southeast  by  an 
ernptive  mass  or  huge  dike  of  porphyry,'  trachyte,  and  andesite,  which 
culminates  at  the  south  in  the  Greenhorn  Peak,  and  disappears  at  the 
north  in  Wet  Mountain  Valley.  Within  this  mass,  which  is  from  3  to  5 
miles  in  width,  are  located  all  the  mines  of  importance  hitherto  found  in 
this  neighborhood.  Outside  of  the  porphyry,  in  the  granite,  veins  have 
■  been  found,  bat  they  do  not  exhibit  any  permanence  of  character  or  any 
valuable  features.  Veins  are  also  found  on  the  ed,ge  of  the  eruptive 
rock,  between  it  and  the  granite ;  bat  these  also  promise  less  than  others 
wholly  within  porphyry. 

The  Pocahontas  vein,  n;hich  has  been  called  the  "  mother  lode  "  of  the 
district,  has  a  course  approximately  the  same  as  that  of  the  "dike," 
northwest  and  southeast.  There  are  several  fissures  having  a  parallel 
course  with  that  of  the  Pocahontas,  and  presenting  many  similar  feat- 
ures, leading  to  the  belief  that  this  is  the  line  of  main  fracture  and  also 
of  first  fracture.  The  latter  opinion  is  confirmed  by  the  examination  of 
severalplaces  where  these  northwest  and  southeast  veins  are  crossed  by 
others.  In  every  case  noticed  the  latter  break  through  the  former  with 
a  clean  fracture,  and  generally  cause  faults  of  several  feet  in  the  older 
veins. 

These  secondary  veii»s  do  not  appear  to  have  any  marked  parallelism 
of  direction,  but  are  claimed  by  some,  who  have  examined  the  whole  dis- 
trict thoroughly,  to  bear  toward  the  prominent  peaks  within  the  range 
of  eruption ;  or,  in  other  words,  to  radiate  from  these  peaks  as  spokes 
from  the  center  of  a  wheel.  The  only  illustration  reported  to  me  in 
support  of  this  theory  is  the  west  slope  of  the  peak,  on  which  occur  the 
Invincible,  Matchless,  Chieftain,  and  other  veins.  This  is  hardly  con- 
clusive. 

The  Pocahontas  vein  has  been  traced  and  claimed  for  a  distance  of 
several  miles.  Commeu<ang  at  the  southern  end,  so  far  as  at  present 
known,  the  first  mine  is  the  South  African,  followed  by  the  South  Hum- 
boldt, the  Humboldt,  the  Pocahontas,  the  Leviathan,  and  the  reduction- 
works  Leviathan.  In  the  latter  the  vein  appears  to  be  split,  one  fork 
being  known  as  the  Leavenworth,  the  other  Ets  the  Stevens.  The  last 
claims  have  not  been  developed  sufBciently  to  show  whether  tfeiis  is  a 
real  forking  of  the  vein  or  a  division  of  the  ore  into  two  or  more  seams. 
The  latter  is  probably  the  ease.  The  production  of  the  camp  in  1873 
was  as  follows : 

Carreney, 

Pocahotas  Mine $IC5, 000  00 

Humboldt  and  South  Humboldt 62,000  00 

Other  mines 7,200  00 

Total 234, 200  00 

Coin  value 201,880  40 

*  I  claim  DO  persooal  knowledge  of  this  locality,  having  seeu  tlie  raage  at  some  dis- 
tance  only.  But  I  hesitate  to  adroit  without  farther  evidence  the  eruptive  character 
of  the  couctry-roclc  coDtainicg  the  Tcina.  Nevertheless,  I  leave  the  atatemeiit  \a  the 
text  as  it  was  furnlBhed  to  me.— E.  W.  E. 
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About  8,000  linear  feet  of  mining'-work,  including  shafts,  levels,  and 
tunnels,  has  been  done  since  the  opening  of  the  camp.  The  production 
last  year  was  1,300  tons,  showing  an  average  grade  of  $180  per  ton. 
As  the  reduction -works  were  running  but  a  very  short  time  during  the 
yeHT,  nothing  but  high-grade  material  baa  been  marketed.  There  are 
now  from  500  to  800  tons  of  ore,  worth  from  *30  to  $60  per  ton,  lying 
on  the  dumps,  awaiting  the  opening  of  the  home-reduction  works.  The 
ore  is  mainly  composed  of  gray  copper  and  coi)per-i>y rites,  carried  in  a 
gangue  of  heavy  spar.  Galena,  iron-pyrites,  oside  of  copper,  ruby  and 
native  silver,  and  native  copper  also  occur.  The  percentage  of  copper 
is  pretty  high,  and  renders  the  ore  unfit  for  amalgamation  without  pre- 
vious leaching.  No  veins  have  yet  been  found  on  any  part  of  the  Green- 
horn range  carrying  a  heavy  percentage  of  lead.  There  is  likely  to  be 
some  difficulty,  therefore,  in  treating  these  ores  alone  by  smelting, 

Sumerous  promising  discoveries  have  been  made  on  the  western  slope 
of  the  Greeuliorn  range,  in  what  seems  to  be  a  continuation  of  the  same 
belt  of  porphyry.  On  the  eastern  slope  of  the  Sangre  de  Christo  range, 
which  lies  just  across  from  the  Greenhorn,  (Wet  Monntain  Valley  being 
between,)  some  discoveries  of  rich  argentiferous  galena  have  been  made, 
and  early  in  1876  a  new  camp  will  be  started  in  their  neighborhood. 
On  Grape  Creek,  which  flows  from  Wet  Mountain  Valley  into  the  Ar- 
kansas, there  has  been  a  copper  excitement,  and  some  outlay  has  been 
made  for  development.  The  results,  however,  have  not  been  very  sat- 
isfactory, and  at  the  close  of  the  year  Copper  Gulch  was  almost  deserted. 

The  following  is  a  statement  of  the  condition  of  the  Eosita  mines  at 
tbe  latest  date,  (March,  1876,)  received  since  this  report  was  sent  to 


Pocalumtas. — This  mine  is  opened  by  about  1,500  feet  of  shafts  and 
levels,  nearly  all  of  which  has  been  driven  since  March,  1875,  at  which 
time  it  fell  into  the  hands  of  its  present  owners.  The  mine  is  now  worked 
through  a  tunnel  250  feet  long.  The  vein  of  ore  is  from  2  to  5  inches  in 
width,  very  regular  and  continuous,  and  mills  between  $170  and  $300 
per  ton.  The  ore  is  a  gray  copper  and  copper-pyrites,  in  a  gangue  of 
heavy  spar,  in  which  is  found,  as  occasional  minerals,  oxide  of  copper, 
(black,)  ruby  and  native  silver,  a  trace  of  gold,  and  often  iron-pyrites 
and  galena.  Production  from  March,  1875,  to  January,  1876,  706  tons, 
worth  $123,408.31.  From  tbe  latter  date  to  March  1  of  this  year,  195 
tons  have  been  produced,  worth  about  $36,270,  making  the  total  yield 
for  the  year  ending  March  1, 1876,  nearly  $160,000. 

EumboMt  and  South  Ewmboldt. — This  property  occupies  1,900  feet 
on  the  mother  lode  of  the  district  south  of  the  Pocahontas.  It  is  opened 
by  six  shafts,  of  a  total  depth  of  676  feet,  andhas  800  feet  of  levels.  Shaft 
No.  1,  which  is  tbe  main  working  shaft,  is  at  present  175 feet  deep,  and  is 
being  sunk  steadily.  The  shaft  is  30  feet  in  length,  and  is  divided  into  a 
'  compartment  for  hoisting  and  one  for  ventiUtion.  The  ore- vein  is  steady 
and  continuous  in  almost  every  part  of  tbe  mine,  and  it  is  of  the  same 
character  as  that  in  the  Pocahontas.  The  production  of  the  mine  during 
1875  was  $62,000. 

West  Virginia. — Shaft  86  feet  deep,  northwest  drift  90  feet  long.  The 
parties  who  have  leased  the  mine  are  putting  up  a  whim  and  pre- 
paring for  extensive  work. 

Levia^uin. — The  shaft  on  this  claim  is  now  65  feet  deep  and  is  under 
contract  to  100  feet.  A  drift  50  feet  in  length  has  been  driven  south  on 
the  vein,  exposing  a  good  seam  of  rich  ore,  which  shows  extremely  well. 
This  mine  promises  to  become  one  of  the  most  valuable  in  the  camp. 

InvitKible. — The  shaft  has  been  sunk  to  a  depth  of  142  feet,  and  a  60- 
foot  level  run  100  feet  below  the  surface.    There  is  a  good  quantity  of 
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ore  in  sight,  bat  it  is  of  low  grade.    Better  material  is  expected  as  greater 
depth  is  gained. 

Folonia. — The  Polouia  shaft  is  95  feet  deep  and  is  to  he  sunk  to  a  depth 
of  125'feet  before  new  levels  are  driven.  Seventy-flve  feet  from  the  sur- 
face drifts  have  just  been  started,  with  a  good  showing  of  ore. 

SAN  JUAN  COUNTRY. 

To  the  courtesy  of  Mr.  N".  A.  Foss,  superintendent  of  the  San  Juan 
Smelting  and  Eeflning  Company,  and  late  superintendent  of  Green 
&  Co.'s  works  at  Silverton,  I  am  indebted  for  a  very  interesting  report 
on  San  Juan,  in  substance  as  follows : 

The  San  Juan  miuitig  eonntry  is  situated  in  the  southwestern  corner 
of  Colorado,  bounded  on  the  west  by  Utah,  on  the  south  by  New  Mexico, 
on  the  east  by  the  one  hundred  and  seventh  meridian  of  west  longitude, 
on  the  north  by  a  line  20  miles  north  of  the  fortieth  parallel.  This  vast 
region  of  over  30,000  square  miles  has  never  been  prospected  or  explored 
to  any  extent  ontside  of  the  5,600  square  miles  relinquished  by  the  TJte 
Indians  in  their  treaty  of  September,  1873,  and  now  comprising  La  Plata, 
San  Jnan,  and  Hinsdale  Counties.  Thecountry  is  divided  into  six  mining- 
districts,  all  of  which,  except  Lake  and  Adams  districts,  are  in  San 
Juan  County. 

The  Animas  district  includes  all  locations  made  on  the  Animas  Eiver 
and  its  tributaries  to  a  point  2  miles  above  Howardsville. 

The  Eureka  district  joins  the  Animas  at  this  point  and  extends  to  the 
divide  between  the  waters  of  the  Animas  and  those  of  the  Giinuison 
and  Tin  com  pah  gre. 

The  Uncompahgre  district  inclndes  all  lands  drained  by  the  Uneom- 
pahgro  and  its  tributaries  as  far  north  as  the  TJte  reservation. 

Mount  Snelfels  district  includes  the  sections  drained  by  the  Eio  San 
Miguel. 

Lake  district  includes  all  the  locations  made  in  Hinsdale  County, 
except  the  mines  situated  in  Burris  Park,  at  the  extreme  head  of  the 
Lake  Fork  of  the  Gunnison,  which  constitute  what  is  known  as  Adams 
or  Park  district. 

Much  has  been  accomplished  during  the  last  two  years,  notwithstand- 
ing the  great  distance  fi-ooi  railroad  communications,  the  inaccessibility 
of  the  country,  and  the  want  of  capital  for  the  development  of  a  new 
mining-camp.  More  thau  five  thousand  locations  have  been  recorded; 
two  good  wagon-roads  have  been  built  into  the  country,  one  via  Del 
Norte  up  the  Eio  Grande,  the  other  up  the  Gunnison  via  Saguache. 
Several  flourishing  towns  have  grown  up,  of  which  Silverton,  the  county 
seat  of  San  Juan,  and  Lake  City,  the  county-seat  of  Hinsdale  County, 
are  the  principal  ones,  each  having  a  population  of  some  five  hundred. 
The  only  mines  that  have  been  worked  to  considerable  extent  in  the 
country  are  the  Hotchkisa,  in  Lake  district;  the  Silver  wing,  in  Eureka 
district,  and  the  Highland  Mary,  Aspen,  Prospector,  and  Little  Giant, 
in  the  Animas  district. 

The  Hotchkiss,  located  by  Hotchkiss  Finley,  is  the  best  developed 
mine  in  the  San  Juan  country.  The  strike  of  the  vein  is  northeast  and 
southwest;  the  vein-matter  is  60  feet  thick,  and  it  was  only  in  the 
latter  part  of  February  that  what  is  considered  the  true  ore-zone  was 
found.  There  are  two  tunnels,  50  and  80  feet  long,  respectively,  which 
give  access  to  the  vein.  The  ore  consists  of  tellurides,  coutaiuing  in 
value  about  eqnal  proportions  of  gold  and  silver.  Specimen  assays 
range  from  $17,000  to  $:;0,OI10  per  ton  ;  18  tons  of  ore  shipped  averaged 
f  1,318.61 ;  75  tons  remain  on  the  dump,  valued  at  $150  per  ton. 
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The  Silver  Wing  Mine  consists  of  a  groap  of  ten  lodes,  situated  on 
Joues  Mountain,  one  mile  above  tLe  town  of  Eureka,  lit  is  developed 
by  one  tunoei,  100  feet  long ;  iv  second  tunnel  is  under  contract  for  1,000 
feet.  This  tunnel  cuts  all  the  veins  from  300  to  1,000  feet  below  the 
outcrop.  Assays  range  from  $130  to  $2,800;  the  ore  contains  iron,  lead, 
and  a  large  percentage  of  copper. 

The  Highland  Mary,  Rob  Bruce,  and  Powderhouse  claims  are  all 
located  on  one  vein,  all  situated  at  the  head  of  Cunningham  Gulch, 
three  miles  above  Howardsville.  The  workings  consist  of  tour  tunnels, 
running  iu  and  along  the  vein,  300  feet  apart,  one  above  the  other.  The 
crevice  is  15  feet  wide,  with  an  ore-streak  from  9  to  30  inches  wide.  The 
ore  is  ^argentiferous  galena.  Sample-assays  from  first-class  ore  gave 
$2,100:  second-class,  $760;  third-class,  $170. 

The  Prospector  lode  has  probably  furnished  more  ore  than  any  other 
in  the  San  Juan  country.  The  mine  is  located  on  Hazelton  Mountain, 
two  miles  above  Silverton.  The  developments  consist  of  two  shafts. 
100  and  130  feet  deep,  with  a  level  100  feet  long  connecting  the  two,  100 
feet  from  the  Burfa«e, 

The  Little  Giant,  located  in  Arrastra  Gulch,  was  the  first  location 
made  in  the  San  Jnan  country.  The  mine  has  a  pay-streak  of  8  inches 
of  gold-bearing  quartz.  Twenty -seven  tons,  worked  by  the  arrastra, 
produced  $150  per  ton.  In  1872  a  company  was  organized  in  Chicago, 
known  as  the  Little  Giant  Company,  which  erected  upon  this  property 
amalgamation -works,  containing  a  12-horse-power  engine.  Dodge  crusher 
and  ball -pulverizer.  The  works  were  built  1,000  feet  below  the  mine, 
with  a  wire  tramway  to  bring  the  ore  to  the  mill.  About  100  tons  of 
ore  were  milled,  producing  $14,500,  or  about  65  per  cent,  of  the  assay- 
value.  The  property  has  been  involved  in  litigation  since  the  spring  of 
1S74. 

J.Ut  of  ^producing  mines  in  the  San  Jaan  eonati-g  for  1875. 
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Total  amount  of  ore  smelted  in  San  Jnan  for  1875.  172i^^ 

toDs;  average  value  per  ton,  $216.59;  total  coin-value.     $37,361  82 

Total   amount  skipped   for  treatment  elsewhere,  48^^-^ 

tons;  average  value  per  ton,  $805.65 j  total  coin-value.       30,135  06 

Total  amount  of  ore  extracted,  22]jYoV  tODs;coJn-Talae..       76,496  88 
Average  coin-value  per  ton  of  all  ore  extracted  and  treated 
or  shipped 345  98 

Total  amount  of  bullion  produced  from  the  172^153  tons 

was  6()g5|j^"p  (ons,  assaying  $540.35  per  ton ;  coin  value..  33,556  10 
1,559  ounces  silver  refined  in  the  country;  coin-value 2,.015  63 

Total 34,571  73 

Loss  in  extracting,  $2,790.05,  equal  to  7^  per  cent,  of  the  ore-value. 

The  coming  season  will  witness  considerable  activity  in  both  mining 
and  smelting  throughout  the  San  Juau  country.  Seventeen  mines  are 
being  worked  daring  the  present  winter,  which  will  produce  by  June  1 
500  tons  in  the  Animas  district  and  300  tons  in  the  Lake  district. 

The  next  year's  product  of  bullion,  it  is  estimated,  will  be  about  as 
follows  :  Green  &  Co.,  Silvertou,  1,000  tons  ore,  producing  400  tons  bul- 
lion ;  value,  $550  per  ton.  San  Juan  Smelting  Coompany,  Forks  of 
Animas,  60O  tons  ore^  producing  240  tons  bullion ;  value,  $400  per  ton. 
There  will  be  no  refining  done  in  the  country  next  season,  since  the  bul- 
lion can  b©  shipped  out,  the  lead  paying  the '  cost  of  transportation. 
Besides  the  two  above  works,  which  will  be  in  operation   by  the  1st 
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idle  lor  the  want  of  capital,  may  be  put  in  operation. 

RIO  GRANDE  COUNTY, 


Summit  district. — This  district  is  usually  classed  as  part  of  the  San 
Juau  country.  For  the  following  very  interesting  account  of  it  J  am 
indebted  to  Mr.  C.  E.  Eobine,  treasurer  of  the  Little  Annie  Mining  Com- 
pany, at  Summit.  As  will  be  seen  from  several  dates  given  below,  the 
account  was  received  after  this  report  was  transmitted  to  Congress.  I 
have  felt  justiiied  in  introducing  it  because  of  its  value  as  a  careful  and, 
in  some  particulars,  detailed  exhibit  of  the  actual  condition  of  mining 
in  that  region. 

Summit  district,  which  is  the  leading  gold-district  of  the  San  Juan 
country,  is  situated  about  27  miles  southwest  of  Del  Norte,  and  liesJQSt 
within  the  southern  boundary  of  Eio  Grande  County.  Its  approximate 
latitude  is  37°  30';  approximate  longitude,  106°  30'  west  from  Green- 
wich, with  a  mean  elevation  of  about  12,000  feet  above  the  sea.  The 
surface  below  timber-line  is  for  tjie  most  part  heavily  wooded  with  spruce 
and  balsam,  and  covered  during  the  three  summer  months,  both  above 
and  below  the  upper  line  of  the  forests,  with  a  cari)eting  of  nutritious 
grasses,  colored  by  masses  of  low-growing  plants,  representing  a  very 
large  range  of  the  Alpine  flora  of  Colorado.  The  outlook  from  Summit 
Peak,  12,673  feet  high,  taking  in  the  vast  sweep  of  the  Sierra  Madre, 
Saguache,  and  Sangre  de  Ohristo  ranges,  a  hundred  miles  in  every  di- 
rection, is  one  of  the  finest  in  Southwestern  Colorado. 

South  Mountain,  in  which  the  mineral  value  of  the  district,  so  far  as 
known,  exclusively  lies,  is  composed  mainly  of  porphyry,  quartzite,  and 
feldspar.    The  quartz  is  iu  immense,  but  as  yet  uudeflued,  masses,  appar- 
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entl.v  the  result  of  overthrow  in  later  Tertiary  time.  Whether  or  not 
it  exists  in  depth  in  definte  veins,  is  as  yet  an  undetermined  question, 
and  for  the  present  to  the  owners  of  rich  locations  a  matter  of  remote 
inserest,  as  there  is  enongh  in  sight  worth  $75  per  ton  iu  the  mills  to 
insare  a  large  profit  for  a  long  time  to  come.  The  country-rock  appears 
to  be  all  Azoic;  no  fossils  yet  found. 

Concerning  the  climate,  data  covering  long  periods  do  not  exist.  Tne 
winter  of  lS75-'76  was  the  first  during  which  the  summit  was  occupied 
by  men,  so  far  as  known,  and  it  is  presumed  that  it  shared  in  the  gen- 
eral mildness  of  the  season  throughout  the  Western  Hemisphere.  The 
lowest  range  of  the  thermometer  was  only  9°  F.,  and  the  mercury 
passed  below  the  Fahrenheit  zero  but  three  times.  In  February,  snow 
was  12  feet  deep  on  the  level,  and  in  drifts  60  to  70  feet  deep.  On  the 
Ist  day  of  May  it  was  about  7  feet  deep  on  the  level,  but  disappeared 
rapidly  after  that  time.  Snow  lies  in  the  upper  mountain  ravines  at  all 
seasons,  and  there  are  large  fields  of  it  in  such  locations  which  have 
probably  preserved  their  general  summer  outline  during  historic  time. 
The  ground  beneath  the  surface  is  all  at  seasons  frozen  to  an  unknown 
depth,  no  excavations  in  mines  or  foundations  having  yet  passed  below 
the  line  of  perpetual  congelation.  Winter  usually  sets  in  about  the  1st 
of  October,  and  may  be  said  to  melt  into  summer,  without  the  interven- 
tion of  spring,  about  the  1st  of  Juue.  The  rainy  season  lasts  about  two 
months,  July  and  August.  The  winds  (westerly)  are  constant  and  severe 
during  the  winter  season,  bat  in  summer  rarely  rise  to  the  height  of 
gales  below  timber-line.  On  the  mountain  snmmits  they  blow  strongly 
at  all  times.  In  July,  1876,  the  treasurer  of  the  Little  Annie  Mining 
Company  obtained  from  the  War  Department  the  location  of  a  record- 
ing station  of  the  signal  service  at  the  snmmit,  and  regular  observations 
have  been  taken  during  the  month  of  August.  The  meteorology  of  the 
district,  about  one  thousand  observations  being  taken  monthly,  will  be 
well  defined  if  continued  for  a  year.  Lunar  haloa  are  frequent,  and  one 
very  fine  lunar  rainbow,  with  secondary,  was  exhibited  on  the  evening 

g  o'clock)  of  4th  August,  Electrical  displays  are  frequent  and  strong. 
n  the  11th  of  August  the  sun,  moon,  and  several  stars  were  visible 
together  a  short  time  before  noon.  Average  thermometer  for  August, 
1876,  was  49.294-  i  highest  reach  of  the  month,  60°+.  Prevailing 
clouds:  lower,  cumins  and  nimbus;  upper,  cirrus.  Winds,  mostly 
WSW. ;  force  average,  1  mile  an  hour.  Total  rain-fall,  3.24  inches.  Al- 
titude of  observations,  11,089  feet. 

The  first  discovery  of  gold  in  the  summit  district  was  made  in  Wight- 
man's  Gulch  about  the  last  of  June,  1870,  by  a  party  consisting  of  James 
L.  Wigbtman,  E.  Baker,  J.  Gary  French,  Sylvester  Eeese,  and  William 
Boran,  Wightman  getting  the  first  "  prospect."  All  of  the  party,  with 
the  exception  of  Wightman  and  Keese,  left  by  the  middle  of  Septem- 
ber, the  latter  remaining,  engaged  at  sluicing,  until  the  9th  November, 
when  they  left,  heavily  packed,  and  made  their  way  out  through  snow 
waist-deep,  reaching  the  Eio  Grande  in  three  days. 

In  the  spring  of  1871  a  large  number  of  people  flocked  into  the  sum- 
mit, hundreds  arriving  while  the  snow  was  yet  very  deep  and  work  im- 
practicable. A  general  disgust  soon  took  possession  of  the  prospectors, 
and  by  the  last  of  August  there  were  but  three  men  in  the  district,  J. 
L.  Wightman,  P.  J.  Peterson,  and  J.  P.  Johnson.  These  then  remained 
until  about  the  20th  of  October,  Wightman  and  Peterson  being  the  last 
to  leave.  They  took  the  gold  realized  by  sluicing  to  Denver,  and  had 
it  refined  at  the  mint,  dividing  $170  between  the  three  after  paying  all 
expenses  of  the  season's  operations;  not  a  very  encouraging  yield  for 
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a  hard  snmoier's  work.  Several  lodes  had  in  the  mean  time  been  fonnd, 
or  at  least  load -location  a  made.  The  specimens  fonnd  in  the  gulch  indi- 
cated to  the  miners  that  they  had  not  washed  far,  and  they  believed 
that  parent  ledges  in  place  were  close  by. 

In  1872  a  few  locations  were  made,  and  1873  witnessed  a  new  emi- 
gration into  the  district,  and  in  that  year  the  richest  mines  io  the  sum- 
mit were  located.  The  Esmond  and  Summit  lodes  were  staked  during 
the  snmmer,  and  on  September  13  F.  H,  Brandt  and  P.  J,  Peterson 
located  the  Little  Annie,  Del  Korte,  and  Margaretta  Mines,  the  former 
being  named  after  a  daughter  of  Mr.  Peterson,  the  latter  after  a  sister- 
in-law  of  Mr.  Brandt. 

During  1874  a  vast  nnmher  of  new  locations  were  made,  and  the 
attention  of  the  owners  was  turned  to  the  matter  of  getting  in  machin- 
ery. Dr.  Richard  F.  Adams,  after  locating  the  Summit  Mine,  shipped 
a  small  amount  of  the  ore  to  be  tested,  and,  having  become  satisfied 
that  the  enterprise  would  pay,  located  a  mill-site  and  ordered  a  mill, 
which  was  brought  in  and  commenced  to  run  the  following  spring. 

During  the  winter  of  lS74-'75  negotiations  were  opened  by  the  mine- 
owners  with  capitalists  for  the  purpose  of  getting  in  mills.  The  own- 
ers of  the  Little  Annie,  Del  Norte,  and  Margaretta,  of  the  Golden 
Queen,  and  of  the  Golden  Star,  entered  into  contracts  by  which  the 
parties  putting  in  the  mills  were  to  have  an  interest  in  the  mines. 

The  spring  of  1875  marked  the  opening  of  permanent  mining-opera- 
tions at  the  Summit.  Dr.  Adams's  5-stamp  mill  began  work  as  early 
as  the  advance  of  the  season  permitted.  In  the  latter  part  of  May  the 
machinery  for  the  Little  Annie  and  Golden  Queen  mills  reached  Del 
Norte  from  Chicago,  and  was  drawn  by  mule-teams  on  a  road  cut  for 
the  purpose  over  Del  Norte  Mountain,  13,000  feet  high,  and  costing 
over  $4,000.  The  machinery  for  the  two  mills  weighed  more  than  50 
tons,  but  was  successfully  transported  above  the  lower  cloud-belt,  and 
placed  in  position  before  the  close  of  September,  Such  other  historical 
matters  as  properly  belocg  to  this  sketch  will  be  found  under  notices  of 
mining  companies,  mills,  or  mines. 

The  chief  gold-producing  property  of  Summit  district,  and  of  the  ter- 
ritory known  as  the  San  Juan  mining-region,  is  owned  by  the  Little 
Annie  Mining  Company,  and  comprises  the  Little  Annie,  Del  Norte,  and 
Margaretta  Gold-Mines,  and  two  placer-claims  of  20  acres  each,  situated 
in  the  gulch  below  them,  with  a  lO-stamp  mill,  business  and  assay  ofBce, 
store,  bunk-house,  mess-house,  retort-house,  charcoal-house,  blacksmith- 
sbop,  tram-way,  substantial  mine  and  mill  dumps,  dam,  finmes,  sluices, 
&c.,  including  all  the  items  to  be  fouad  in  the  plant  of  a  flrst-class  gold- 
mining  company. 

The  ores  of  the  Del  Norte  and  Margaretta  Mines  have  not  yet  been 
tested  in  the  mill.  Average  assay-value  of  former,  $43.37 ;  of  latter, 
$24.20,  The  Del  Noite  has  yielded  exceedingly  rich  pan-prospects,  and 
on  the  26th  of  August,  1876,  a  very  rich  deposit  of  flour-gold  was  found 
on  the  Margaretta,  the  extent  of  which  has  not  been  determined. 

The  chief  interest  of  the  district  centers  in  the  Little  Annie  Mine. 
This  lies  on  the  northern  slope  of  South  Mouutain,  the  location,  for 
which  ^  United  States  patent  is  now  sought,  being  an  irregular  paral- 
lelogram 50  feet  wide  in  its  narrowest  part,  and  1,500  feet  long,  with  a 
general  course  north  15°  15"  east  and  south  15"^  15"  west.  About  600 
feet  of  its  superficial  length  is  below  and  900  feet  above  timber-line. 
The  presentopening  is  500  feet  from  its  lower  end,  and  11,920  feet  above 
the  sea.  The  Little  Aunie  has  had  more  development  than  any  mine  in 
the  district,  some  1,200  tons  of  ore  having  been  taken  out,  but  it  is  yet 
only  an  open  quarry.    The  rock  is  a  light  quartz,  with  more  or  less  vrA- 
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dish  aad  purplish  stain,  derived  cbiefly  from  iron,  non-pyritoas,  weighing 
abont  60  pounds  per  cubic  foot,  or  33J  cnbic  feet  to  the  too.  Specimens 
have  assayed  oil  the  way  from  $70  to  $160,000  per  too  at  the  Denver  mint 
and  elsewhere.  Two  to  ten  men  have  been  employed  in  getting  out  ore 
during  the  present  season,  at  an  average  of  4  tons  peV  day  of  ten  hotira 
to  a  mau ;  average  coat,  $1  pet  ton.  Black  powder  only  is  used  in  blast- 
ing; cost,  $4.50  per  keg  of  25  pounds.  The  present  cut  on  the  mine. is 
about  75  feet  in  length,  open,  and  35  deep  from  highest  point  of  surface. 
Average  breadth  of  cut,  30  feet.  It  is  887  feet  in  vertical  height  above 
the  battery-floor  of  the  mill.  Hand-drilling  used  exclusively.  The  rock 
is  eminently  a  free-milling  ore,  no  sulphides  or  other  minerals  in  com- 
bination having  yet  appeared.  Wages  in  mine,  $2  to  $3  per  day  and 
board.  No  water  obstructs  working.  The  average  value  of  the  ore  is 
best  shown  by  the  result  of  last  autumn's  mill-work,  in  which  306  tona 
taken  from  the  face  of  the  mine,  without  any  sorting,  yielded  $31,444  = 
$102.68  per  ton,  (currency.)  The  gold  is  chiefly  in  the  form  of  "flour," 
and  for  the  most  part  invisible,  although  fine  specimens  are  occasionally 
taken,  some  being  of  very  large  size.  The  fineness  of  the  retorts  has 
been  about  980,  as  shown  by  certificates  from  the  mint  at  Denver,  and 
from  the  United  States  assay-oflace  at  New  York. 

The  ore  is  delivered  from  the  mine  to  the  mill  by  a  tram-way  2,125 
feet  long,  running  down  the  mouotaiu-side  and  connecting  the  two.  It 
was  built  in  the  spring  of  1876,  while  there  was  6  feet  of  snow  on  the 
ground,  and  is  working  constantly  and  satisfactorily,  with  a  capacity  of 
delivery  of  80  tons  per  day  of  ten  hours.  Its  operation  is  automatic,  the 
loaded  car  pulling  up  the  empty  one,  controlled  by  a  break  at  the  mouth 
of  the  mine.  It  is  furnished  with  a  §-iuch  steel  cable,  manufactured  by 
J.  A.  Eoebling's  Sons,  which  passes  along  the  track  over  wooden  roll- 
ers. The  cars  have  a  capacity  of  72§  cubic  feet,  or  4,580  pounds.  Before 
the  construction  of  the  tram-way  the  rock  was  hauled  {Ia«t  fall)  from  the 
mine  to  the  mill  by  teams,  and  last  spring  was  brought  down  over  the 
snow  in  sleds  and  raw-hides,  the  former  mode  costing  $3  and  the  latter 
$5  per  ton.  Two  hundred  and  sixteen  tons  and  four  hundred  and 
twenty-eight  pounds  were  brought  down  in  the  manner  last  named,  a 
stoat  mau  bringing  down  a  ton  to  a  ton  and  a  half  per  day.  The  cost 
of  delivery  by  tramway  is  about  25  cents  per  ton,  the  difference  being 
an  important  offset  against  its  cost,  which  was  abont  $6,000. 

The  Little  Annie  Mill  is  a  10-stamp  outfit,  with  Blake  Crusher;  capac- 
ity of  latter,  30  tons  per  day  of  10  hours.  The  mill  has  two  batteries  of 
five  stamps  each,  four  dolly-tubs,  or  pans,  and  one  agitator.  Amalgama- 
tion in  batteries,  on  table-plates,  in  pans,  and  on  a  second  set  of  table- 
plates  on  a  floor  below,  over  which  the  slimes  pass  before  going  into  the 
discharge- si  nice.  Fall  of  stamps,  flinches.  Drop  rate,  60.  Weight, 
530  pounds.  Cams,  two- armed.  Shoes  and  dies  of  white  iron — weight 
of  former  113  pounds,  of  latter  84  pounds.  Length  of  cams  from  point 
to  point,  29  inches.  Battery-issue,  10  inches  deep.  Screens,  No.  1  fine, 
slot.  Pan-revolution,  65  per  minute;  settler,28  per  minute.  Engine,  25 
horse-power,  burning  16  cubic  feet  of  wood  per  hour.  Blankets  washed 
every  fifteen  minutes.  Wood  delivered,  cut  and  piled,  at  $3  per  cortl; 
1,000  cords  now  nnder  contract,  and  more  than  half  furnished,  at  that 
price.  Steam-pressure  in  boiler,  50  to  65  pounds.  Main  mill  building 
32  teet  by  42  feet ;  ell  28  feet  by  24  feet ;  substantially  built  of  frame, 
the  main  building  two  stories,  with  sharp  pitched  roof  and  deep  loft ; 
siding,  a  double  thickness  of  boards  with  tarred  paper  between  ;  roof 
sheathed,  then  a  layer  of  tarred  paper,  and  then  shingles.  Large  water- 
tank  in  loft.  Power  steam,  and  fuel  wood  exclnsively ;  water  furnished 
by  Wightman's  Fork  of  the  Alamosa,  on  the  south  bank  of  which  the 
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strnctore  stands.  Frame  of  mill  raised  10th  Angnst,  1875.  Commenced 
to  run  28th  Septemlier  foilowiug,  and  has  been  in  continuous  operation 
since,  except  from  8tii  December,  1875,  to  20th  May,  1876,  daring  which 
time  there  was  no  ore  on  band.  Capacity  per  day  of  24  hours,  5.58 
tons  of  ore,  or  1,100  pounds  per  stamp.  Eunning  time  in  1870,  from  20th 
May  to  1st  September,  (the  date  of  this  report,)  gross,  103  days;  stop- 
pages of  all  kinds,  470  hours  17J  minutes;  net  running  time,  2,001  hours 
42J  minutes  =:  83  days  9  hours  42J  minutes,  daring  which  time  the  mill 
has  produced  1,'ilO^^^  ounces  of  gold,  worth,  in  coin,  $34,202.50. 

The  property  is  favorably  situated  in  regard  to  fuel.  The  four  square 
miles  immediately  surrounding  the  Annie  camp  contain  over  1,000  acres 
of  heavy,  close-standing  timber,  which  will  cat  60  to  80  cords  per  acre. 
The  operations  of  the  mill  are  constantly  checked  by  assays,  the  appa- 
ratus for  which  is  ample  and  of  the  best  class,  costing  about  $900.  The 
average  of  blauket-tailings  to  date  has  been  $87.61 ;  of  sluice,  $32.28. 
Arrangements  are  now  in  progress  to  save  a  portion  of  the  waste  repre- 
sented by  the  latter  figure.  Wear  of  shoes  and  dies  per  month  is  $133.33. 
The  following  are  the  elements  of  mill-work  for  24  hours: 

Wages  of  amalgamator $3  33 

Wages  of  two  engineers 4  50 

Wages  of  one  man  at  crnslier 1  33 

Wages  of  two  battery-feeders 4  00 

Wages  of  two  blanket-washers -- 4  00 

Wages  of  one  woo<!-passer 1  33 

Board  of  above  at  $1 9  00 

Total  mill-wages 27  49 

Fnel,  3eords,  atf3 0  00 

Mercury 50 

Oils  and  tallow GO 

Cyanide  of  potassium 25 

Lights 35 

Incidentals 50 

Coal  of  running  mill  24  hours 38  59 

Cost  of  miijingore,  with  Bis  men  employed  at  mine,  at,  say,  $3.75  each 16  50 

Board  of  same 6  00 

Powder,  tools,  and  repair  of  saniB 2  50 

Average  cost  of  mining 25  00 

(This  is,  of  course,  only  during  the  seaaon  of  active  operations  at  the  mine,  say  five 
months  in  the  year,  at  present.) 
Other  eirpenaes ; 

Wear  and  tear  of  tram-way . Jl  50 

Wear  and  tear  and  replacement  of  mill  and  machinery 6  00 

Wear  and  tear,  depreciation,  repairs  and  betterments  of  buildings  of  company 

other  than  mill  and  tram- way,  dam,  sluices,  &o- . . 2  50 

Salaries 11  28 

Offlce-espensea 90 

General  expeusoa 50 

Blacksmith,  charcoal,  &o 2  00 

23  98 

To  this  may  he  added  interest  at  10  per  cent,  on  cost  of  the  company's  perma- 
nent improvement,  say  15  00 


Mining J35  OO 

Milling 3B  59 

All  other  out-go 23  9S 

Total  outlay  in  24  honra  during  the  season  of  ont-door  work,  (say  five 

months,)  excluding  interest  on  permanent  improvements.... . ....  87  57 
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Adding  to  this  cost  of  preparing  meals,  and  all  other  miscellaneous 
outlays  not  heretofore  Itemized,  the  coat  of  running  the  company  fbr 
one  day,  from  Ist  May  to  Ist  October,  may  be  set  down  at  $95.  Dur- 
ing the  balance  of  the  year,  while  the  production  is  the  same,  the  ex- 
penses are  on  a  greatly-reduced  scale. 

The  cost  of  board  for  the  hands  is  9i  cents  6  mills  per  day,  or  31J 
cents  per  meal. 

The  Little  Annie  Mill  has  at  present  hut  10  stamps,  but  there  are  64 
stamps  worlting. under  contract  on  Annie  ore  at  a  cost  to  the  company 
of  $10  per  ton.  This  reduces  very  largely  on  the  balance-sheet  the 
ratio  of  cost  to  yield.  With  10  stamps,  it  costs  the  Little  Annie  Mill 
$12.30  to  reduce  a  ton  of  ore ;  with  SO  stamps,  it  is  profitably  done  for 
$7.  The  neetled  increase  of  mill-capacity  will  soon  bo  made.  Under 
the  above  showing,  the  Little  Annie  Company's  expenses  on  its  own 
work  and  plant  are  $34,675  per  annum,  charging  the  maximum  outlay 
(that  during  the  summer  months)  to  every  day  iu  the  year.  The  prod- 
uct in  its  own  mill  (at  the  average  so  far  made  of  $3,000  per  week)  is 
$156,000  iier  annum,  or  a  net  earning  of  10  per  cent,  ou  $1,213,250. 
Three-sixteenths  of  the  Little  Annie,  Del  Norte,  and  Margaretta  Mines 
and  the  two  placers  were  sold  in  1875,  before  the  mill  began  to  run,  for 
$78,000. 

The  placers  have  been  worked  only  at  intervals,  without  system  and 
without  machinery.  In  this  mode  they  have  yielded  some  very  fine 
nuggets,  and  have  about  returned  the  expense  put  on  them.  Copper 
is  found  widely  diffused  iu  Wightman's  Gulch,  also  platinum  in  small 
acicular  bodies. 

The  Little  Annie  Company  is  an  unorganized  association,  the  mem- 
bers of  which  are  F.  H,  Brandt,  Johnston  Livingston,  P.  J.  Peterson, 
John  J.  Crooke,  Lucius  A.  Winchester,  Le  Grande  Dodge,  Henry  S. 
Hoyt,  jr.,  Lewis  Crooke,  Eliza  S.  Winchester,  and  Frank  W.  Win- 
chester. 

Its  managers  are  Pear  J.  Peterson,  superintendent,  and  Charles  E. 
Robins,  treasurer.  The  office  of  the  company  is  at  the  mine.  Summit, 
Eio  Grande  County,  Colorado. 

The  Ibllowiug  is  its  balance-sheet  for  September  1, 1876 : 

DebU  aecomU. 

Little  Annie  Mill $34,557  42 

Maohinorj-road < 2,095  13 

Cash  on  hand  in  office 12  00 

Qoldonhaud,  105.25  oances  2,105  00 

Cash  in  Ijank  of  San  Jnan,  Del  Norte 13,429  35 

Gold  in  traositn,  253  ounces ; 5,040  00 

Notes  receivable 953  87 

Debts  teceivabie 2,662  37 

Merchandise 3,357  73 

Miseellaneoas  property,  tools,  &e  .... 2,  556  96 

""■          '    ■    -ehnilding .^ 9TI  99 


Patent-espenses 1,  317  25 

Lethal  expenses. 359  69 

Office-espenseB.. 46  76 

General  expenses 2,  825  17 

Mill-expensea 904  30 

Mill-wages 1,026  90 

Mine-wages 873  13 

Other  wages 2,964  41 

Salaries 2,395  22 

Assay-outfit ., 740  09 

Tunnel-eite 69  25 

Plocere 123  35 
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Surpeys 1,064  07 

Charcoal-bouse 4ti  DO 

Oatlraildiugs 153  10 

Eetort-honse 40  43 

Cook-honse 71  49 

Bank-bonse 828  00 

Golden  Qnee» Mining  Company ,., 878  88 

Ban  Juan  Consolidatod  Mining  Company 1, 000  00 

Ore,  1875 1,890  00 

Eawhi^e  oxe,1976 1,143  15 

Wood,lW5 2,418  13 

Wood,lB76 : 611  45 

Charcoal  OQ  bund 389  20 

Lnmber  on  hand 1,164  26 

Tram-way,  paymente  on  aooonnt 2,787  44 

Tram-way  espenses 15  00 

Dividend  Ko.  1 3,480  02 

99, 100  ea 

Crtdii  aemanis. 

LoBB  and  gain $34,374  17 

Bills  payable 37  00 

Assessmenta 1,485  00 

Tram-waj  earnings 33  00 

BetortB,  {gold  taien  from  milJ,)  3,113.87  oanc«9 G2,277  34 

Eichange 894  II 


The  GoldeD  Queen  Mine  was  located  in  the  latter  part  of  September, 
1873,  by  Josiab  Mann,  O,  P.  Posey,  John  Grant,  and  others.  It  has 
been  extensively  worked,  and  a  Htannp-mill  has  been  erected  88  feet 
east  of  the  Little  Annie  Mill,  which  is  a  dnplicate  of  the  latter,  except 
that  the  engine  is  20  horse-power  instead  of  25.  Assays  of  ore  in  mine 
have  not  hitherto  run  hi^ib,  and  definite  information  as  to  mill-results 
is  not  at  present  accessible.  The  owners  are  Johnston  Livingston,  John 
J.  Urooke,  Adams  &  Posey,  Arthur  Burton,  Peter  Beeker,  Joseph  S. 
Beef,  John  A.  McDonaldj  Lucius  A.  Winchester,  J.  8.  Partridge,  Lewis 
Crooke,  William  Beck,  James  L.  Hill,  Henry  B.  Clark,  F.  0.  Day,  L.  C. 
Hmitb,  E.  C.  Sheppard,  and  L.  C.  Baker.  OfQce,  Snmmit,  Kio  Grande 
County,  Colorado. 

The  Summit  Mine  was  located  in  1873,  by  Dr.  Richard  F.  Adams,  and 
his  5-etamp  mil!,  erected  in  the  autumn  of  1874,  was  tbe  pioneer  of  all  the 
machinery  now  in  the  district.  The  mine  lies  high  up  on  the  northeast- 
em  face  of  Sooth  Mountain,  and  a  considerable  of  surface-ore  has  been 
taken  from  it.  Yarions  assays  have  ranged  from  $10  to  $200.  Tield 
in  mill  not  ascertained.  Fifteen  more  stamps  designed  for  the  latter 
are  at  Del  Norte,  The  power  is  water,  supplemented  by  a  steam-engine. 
Tbe  owners  are  R,  F,  Adams,  Lewis  Orooke,  and  Le  Grande  Dodge. 

The  Golden  Star  Gold  and  Silver  Mining  Company  owns  three  mines, 
all  located  by  Isaac  Garnett;  the  Golden  Star  No.  2,  staked  19th  June, 
1874;  Eighth  Wonder,  staked  22d  June,  1874 ;  and  the  Keystone,  staked 
3d  July,  1874.  Assays  have  been  had  from  the  former  of  $20,  A  supe- 
rior mill  has  been  erected  by  the  company  on  Wightmau'a  Fork,  with 
t-en  650-pound  stamps,  and  provision  tor  ten  more.  The  building  is  32 
by  48  feet,  with  addition  for  boiler  of  15  by  30  feet,  substantially  cdn- 
Btructed  with  double-board  siding  inclosing  a  layer  of  tarred  paper  ; 
felt  roof.  Large  Blake  crusher;  engine,  double  cylinder  and  40  horse- 
power; single-armed  cams.  Large  grinding-pan,  with  capacity  of  eight 
tons  of  tailings  daily.  Drop  rate,  90 ;  high  mortars ;  single  discharge, 
(as  are  all  the  mills  in  this  district;)  width  of  issue,  12  inches;  amalga- 


,v  Google 


CONDITION  01'   THE  MINING  INDUSTET — COLOEADO.        333 

matJou  in  battery  and  on  table-platea ;  no  blanket  8.  Bumping-tsible  on 
EittiDger  plan  for  concentration ;  one  Wheeler  &  Bandall  pan  for  work- 
ing concentrates,  with  raised  patent  washers;  screens,  No.  1  fine,  slot. 
Machinerj  by  Morey  &  Sperry,  of  New  York.  Capital  stock,  $1,000,000. 
Principal  ofBce,  Chicago,  111. ;  branch  ofHce,  New  York.  Daniel  Barntim, 
president;  C.  B.  Brooke,  secretary ;  J,  A.  Sperry,  builder  and  agent. 
Majority  of  stock  held  in  New  York.  The  mill  has  just  commenced  to 
run ;  results  of  work  not  ascertained. 

The  San  Juan  Consolidated  Mining  Company  is  a  combination  owning 
over  15,000  linear  feet  on  South  Moantain,  mmprising  a  large  number 
of  locations,  of  which  the  Ida,  staked  ont  by  Colonel  Gillette,  in  July, 
1874,  is  at  present  regarded  as  the  best.  A  30-atamp  mill  has  just  been 
©rectad,  and  has  commenced  running.  Weight  of  stamps,  500  pounds ; 
fall,  13  inches;  rate,  37  per  minute.  Donble-armed  cams;  issne,  13 
inches  wide.  Engine,  45  horse-power;  steam-pressure,  50  pounds. 
Amalgamation  in  battery  and  on  table-plates.  Blankets  washed  every 
15  minutes.  Four  Eartola  pans,  rate  of  revolution  35  per  minute;  one 
settler,  rate  35 ;  screens,  No.  1  fine,  slot ;  Dodge  crusher,  large  size. 
Mill- building,  50  feet  square.  Capital  stock,  $3,000,000.  Charles  W. 
Tankersley,  president ;  Thomas  M.  Bowen,  secretary.  Office  of  the  com- 
pany, Del  Norte,  Eio  Grande  County,  Colorado. 

Cropsey's  Mill  was  erected  by  Col.  A.  J,  Cropsey  during  the  present 
season,  to  commence  operations  in  the  early  part  of  July,  1877.  The 
structure  is  32  by  60  feet,  substantially  built  of  logs.  It  has  four  bat- 
teries, of  six  stamps  each.  Weight  of  stamps,  500  pounds;  fall,  15 
inches;  drop-rate,  30  per  minute;  capacity,  twenty  tons  daily.  Water 
supplied  to  batteries  and  pans  by  a  large-sized  Knowles  steam-pump. 
Engine,  25  horse-power.  The  four  silvered  table-plates  have  an  aggre- 
gate surface  of  160  square  feet.  Blanket-tailings  run  through  Bartolo 
pans.  The  mill  was  built  for  custom-work,  and  has  up  to  this  time  been 
engaged  in  sampling  the  ores  of  various  mines. 

The  tbregoing  comprises  the  main  points  of  the  developments  in  the 
district.  Other  mines  of  more  or  less  prominence  are  the  Chicago, 
located  in  1874 ;  present  owners,  John  B.  Hoffy,  W.  W.  Park,  and  J.  W. 
Harris;  the  Dexter,  located  October,  1873,  by  Josiah  Mann,  Arthur 
Burton,  and  John  A.  McDonald;  the  Golden  Eagle,  located  May,  1875, 
by  Jos.  S.  Eeef,  Josiah  Mann,  and  Peter  Beeker;  the  Highland  Mary, 
located  July,  1875,  by  Josiah  Mann,  P.  Beeker,  J.  S.  Eeef,  and  A.  J. 
Sparks;  the  Missionary,  located  by  Benjamin  Burroughs,  June  18, 1874; 
the  Yellow  Jacket,  Rising  Sun,  Caribou,  Little  Jessie,  Little  Nellie, 
Goldie  May,  Mountain  Queen,  Wisconsin,  Poormau,  Des  Moines,  Es- 
mond, Ellen,  Odin,  Centennial,  Princess,  Aurora,  Narrow  Gauge,  Grey 
Eagle,  Moltke,  Tender  Foot,  Queen  Esther,  David  Fnlton,  John  J. 
Crooke,  Captain  Charley,  Golden  Star  No.  1,  Annie  E.  Benson,  McCor- 
mick.  Independence,  Saint  Louis,  Amazon,  St.  Mary's,  Washington, 
Columbia,  and  Major,  from  the  last  of  which  have  been  taken  the  finest 
specimens  of  free  gold  yet  yielded  by  Summit  di8tri(:t, 

The  popolation  of  the  district  is  about  two  hundred.  Del  Norte,  27 
miles  distant,  to  which  access  is  had  by  a  wagon-road  built  this  year, 
and  by  a  trail  down  Pinos  Creek,  is  its  supply-point.  Besides  the  mills 
and  their  out- buildings,  there  are  about  fifty  cabins  in  the  settlement, 
built  of  logs  and  covered  with  dirt.  Freight  to  Del  Norte  varies  from 
li  to  10  cents  a  pound.  Wood  is  the  only  fuel.  Cost  of  lumber,  |30  per 
M;  potatoes,  1  to  S  cents  per  pound ;  fiour,  $8.76  per  hundred;  tea,  $1.25 
to  $1.50  per  pound;  beef,  7^ cents  perpoand;  bacou,22^cent«  per  pound; 
sugar,  18  to  20  cents  per  pound;  onions,  12^  cents  per  pound;  dried  ap- 
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plea,  dried  peaches,  and  dried  carrants,  20  cents  per  pound  ;  rice,  20  cents 
per  pound ;  crackers,  20  centa  per  pound ;  cheesej  30  cents  per  pound; 
kerosene,  $1  per  gallon.  All  supplies  must  be  laid  in  before  winter  opens. 
No  raising  of  vegetables  has  yet  been  attempted  in  the  district,  tbough 
it  is  possible  that  a  very  few  of  the  hardier  kinds  might  succeed.  There 
have  been  so  far  only  two  deaths,  one  from  a  blast  and  one  from  debility — 
an  invalid.     Water  boils  at  182°. 

The  two  accompanying  sketches  show,  one  the  mountain  and  camp  as 
seen  from  the  northwest,  the  other  the  net- work  of  locations  covering  a 
portion  of  the  northern  and  eastern  face  of  South  Mountain.  Although 
twenty-three  hundred  claims  have  been  recorded  within  its  limits,  the 
district  so  far  has  been  orderly  and  peaceable.  The  sketch  of  the  mount- 
ain and  camp  is  by  Henry  Learned,  associate  of  the  Chicago  Academy 
of  Design,  and  the  mine-map  by  J.  P.  Sanders,  United  States  deputy 
mineral  surveyor.  There  are  at  present  89  stamps  in  the  Summit  and 
one  arrastra.  Two  more  mills  are  under  contract.  With  the  reduction 
appliances  now  on  the  spot  or  coming,  the  rank  of  the  district  as  a  gold- 
producing  territory  will  soon  be  definitely  established. 
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WYOMmG  AKD  DAKOTA. 

Prom  the  Territory  of  Wjoming  I  have  little  to  report.  Tbe  Sweet- 
water region  eeems  to  be  nearly  idle,  and  discoveries  reported  in  other 
parts  of  the  Territory  have  not  yet  attained  the  rank  of  regularly-pro- 
ductive districts,  though  I  hear  vaguely  of  some  mines  not  far  from 
Laramie  which  are  expected  to  prove  extremely  profitable.  Doubtless 
before  this  report  appear^  in  print  fall  information  will  have  been  fur- 
nished by  tbe  press  as  to  rumors  which  I  have,  at  the  moment  of  writ- 
ing these  lines,  no  opportunity  to  investigate. 

The  production  of  iron  ore  for  shipment  to  Utah,  which  is  used  as  a 
flux  in  the  lead-smelting  furnaces,  is  still  continued ;  but,  although  I 
have  not  obtained  the  precise  figures,  I  feel  sure  that  this  business  is 
declining  or  about  to  decline.  The  transportation  for  so  many  hundred 
miles  of  a  superb,  pure  red  hematite,  only  to  throw  away  in  mattes, 
slags,  and  salamanders  the  iron  it  contains,  is  a  lamentable  waste ;  and 
if  the  discovery  and  use  by  the  Utah  metaliurgists  of  ferruginous  fluxes 
nearer  home  should  result  in  stopping  the  shipments  of  the  Eawlings 
ore,  and  in  leading  its  owners  or  others  to  utilize  it  in  the  manufacture 
of  iron  and  steel,  both  the  country  and  the  individual  would  be  gainers 
by  the  exchange.  The  ore  in  question  could,  I  think,  without  doubt,  be 
used  in  the  open-hearth  steel-manufactnre  by  the  pig-and-ore  modifica- 
tion of  the  Martin  process.  The  only  difficulty  in  tlie  way  of  utilizing 
it  in  the  blast-furnace  for  the  manufacture  of  pig-iron  is  that  of  obtain- 
ing a  suitable  fuel.  For  the  present,  the  coke  of  Southern  Colorado, 
or  charcoal  from  the  Eoeky  Mountains,  seem  to  be  the  only  available 
fuel  for  this  purpose.  But  reverberator) es,  Chenot  or  Blair  retorts,  &c., 
can  be  run  with  Wyoming  coal,  using  the  Siemens  producer  and  regene- 
rators if  necessary ;  and  hence  there  will  be  a  chance,  whenever  the 
price  of  iron  advances,  to  start  some  form  of  "  direct  manufacture,"  or 
of  the  fabrication  of  steel. 

The  coal-mining  industry  of  the  year  is  shown  in  the  following  fig- 
ures, for  which  I  am  indebted  to  Mr.  I.  W.  Sanoett,  auditor  of  the 
Union  Pacific  Bailroad  Company,  at  Omaha. 

FroAnct  of  the  mines  of  the  Union  Pacijic  Railroad  Company. 

Carbon 61,751 

Eock  Springs, 104,067 

Almy,  near  Evanston 42, 156 

Product  of  other  mines,  shipped  by  railroad. 

Excelsior  Company,  Eock  Springs 6, 366 

Eocky  Mountain  Company,  Almy 83, 917 

Coalville  mines,  near  Echo 28,197 

Total  product 327,054 

I  believe  these  are  tons  of  2,000  pounds. 
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THE  BLACK  HILLS. 

Mr.  Walter  P.  Jentiey,  tinder  the  direction  of  the  Oommissioner  of 
Indian  Affairs,  has  made,  during  1875,  a  careful  exploration  of  the  Black 
Hilla  of  Dakota,  and  bis  forthcoming  report  will  doubtless  contain  a 
clear  and  discriminating  account  of  their  mineral  resources,  so  far  as 
these  can  be  determined  by  a  general  reconnaissance.  In  the  present 
instance  I  expect  that  Mr.  Jennej's  report  will  approximately  fix  the 
extent  and  nature  of  the  gold-bearing  drift,  upon  which  the  placer  and 
hydraulic  industry  will  depend.  Of  course  he  could  not  explore  the 
quartz-veins,  nor  prophesy  whether  or  not  rich  mines  of  that  character 
would  be  opened  there.  It  is  evident  that  a  considerable  immigration 
will  pour  into  that  region  as  soon  as  the  Indian  title,  or  the  Indian  oppo- 
sition, is  extinguished.  Not  improbably  there  will  be  some  excitement; 
certainly  there  will  be  sanguine  reports  from  miners  and  speculators. 
But  I  hazard  little  in  expressing  the  opinion  N:hat  the  placer  and  gravel 
deposits,  though  they  may  suffice  to  open  the  country  to  other  industries, 
will  not  sustain  for  any  considerable  period  a  large  and  profitable  pro- 
duction of  gold.  A  few  localities  of  limited  extent  will  perhaps  prove 
rich,  but  there  is  apparently  no  chance  of  finding  such  wide  and  deep 
auriferous  drift  as  the  western  flank  of  the  Sierra  Nevada  presents. 
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SEW  MEXICO. 

For  notes  of  the  mining- industry  in  this  Territory  I  am  ciiiefly 
indebted  this  year  to  Mr.  Theodore  F.  Van  Wageuen,  of  Colorado,  who, 
as  my  agent,  collected  sach  data  as  were  available  with  the  means  at 
command.  According  to  his  reports  and  estimates,  the  ooin-Talue  of 
the  bullion -product  of  New  Mexico  in  1875  was  as  follows : 

Silver  bullion , $225, 000 

Gold-dnst 95, 000 

Gold  and  silver  in  ores  shipped  out  of  the  Territory  for 

reduction 5, 000 

Total  precious  metals 325, 000 

Estimated  value  of  copper  in  copper-ores  and  of  a  small 
quantity  of  pig-lead 74, 915 

Total  metallic  products 399, 915 

The  small  progress  of  mining  in  this  Territory  is  due  to  its  remote 
position  and  imperfect  communication  ;  the  indolence  or  indifference  of 
the  Mexicans  and  half-breeds,  constituting  the  larger  part  of  its  popula- 
tion ;  the  great  scarcity  of  wat«r,  which,  in  many  localities,  forbids  placer- 
mining,  and  in  others  enhances  the  cost  of  milling  quartz ;  and,  finally, 
the  failure  to  obtain,  in  many  of  the  mountainous  districts,  adequate  sup- 
plies of  ore  saitabla  for  the  simple  processes  of  reduction  upon  which 
reliance  must  be  placed  in  the  early  stages  of  development.  There  is 
a  large  area  of  auriferous  alluvium  in  the  Territory ;  its  resources  in 
copper  are  remarkably  extensive;  large  veins  of  galena  characterize 
several  of  the  mining-districts ;  and  the  supply  of  coal  is  both  abundant 
and  excellent.  As  yet,  however,  no  quartz-mines,  whether  of  gold  or 
silver,  have  been  successfully  worked  for  long  periods  since  the  days 
when  Maxwell's  ranch  and  the  Ortiz  Mine  grant  were  under  active 
development.  The  recently-developed  silver-districts  contain  many 
deposits  of  the  character  of  pockets  or  chambers  and  much  base  metal, 
and  the  lack  of  water  in  most  of  them  increased  the  cost  of  operations. 
Yet  it  would  be  unjust  to  deduce  from  these  results  of  esperience  thus 
far  a  general  conclusion  unfavorable  to  the  resources  of  the  Territory. 
The  very  predominance  of  base  metals,  for  instance,  which  now  con- 
stitutes a  hinderanee  to  rapid  development,  will  become  in  time  an  ele- 
ment of  prosperity;  while,  on  the  other  hand,  the  small  amount  of 
successful  quartz-mining  is  to  be  considered  in  connection  with  the 
small  amonnt  of  energetic  prospecting  and  of  invested  capital,  These 
views  are  illustrated  by  the  details  given  below. 

.  GRANT  COUNTY. 

The  mines  of  this  county  yielded  last  year  about  $225,000  in  silver 
and  $25,000  in  gold.    Mining  is  now  carried  on  in  five  districts  in  the 
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county,  viz,  Pinos  Altos,  GeorgetowD,  Loue  Monntain,  Silver  Flat,  aud 
Chloride  Flat. 

Finos  Altos  district  produces  gold  exclusively.  Tbe  country-rock  is 
syenite  and  gneiss,  and  tbe  deposits  have  generally  the  character  of 
gash-veios;  but  a  few  are  apparently  true  fissures.  The  principal  veins 
are  the  Pacific,  Pacific  No.  2,  Arizoua  Central,  and  Atlantic.  Jfone  of 
the  mines  are  deeper  than  150  feet.  The  surface-ores  assay  from  $8  to 
$25  per  ton,  and  consist  of  a  honey-combed  quartz  in  which,  the  gold  is 
comparatively  free.  Beneath  the  zone  of  decomposition  the  veins  carry 
pyrites  worth  about  $10  per  ton  in  gold  and  silver.  As  yet  this  class 
of  mineral  has  not  been  successfully  worked,  and  hence  only  surface- 
ores  have  been  extracted.  In  the  gulch  are  two  steam-arrastra  mills, 
one  having  eight  machines  and  the  other  four.  Tbe  district  contains 
about  a  dozen  other  arrastras,  driven  by  horse-power.  They  save  from 
60  to  70  per  cent,  of  the  assay-value  of  the  quartz.  During  last  season 
a  number  of  Mexicans  extracted  from  the  gulch-diggings  a  small  amount 
of  gold. 

Oeorgetoicn  district  is  at  present  by  far  the  most  promising  in  Grant 
County.  The  country-rock  is  limestone,  and  the  mines,  excepting  the 
Pi-Ute  and  Naiad  Qneen,  are  contact-deposits  occurring  between  lime- 
stone and  slate.  The  Pi-Ute  and  Naiad  Queen  are  on  the  same  lode, 
which  appears  to  be  a  contact-vein,  having  granite  for  its  hanging-wall. 
The  ores  of  the  district  have  a  siliceous  limestone  gangue,  and  consist  of 
carbonates  of  lead,  galena,  antimouial  silver,  silver  chloride,  and  native 
silver.  The  miners  separate  their  ores  into  two  grades,  milling  and 
smelting  ore.  The  separation  is  effected  mainly  by  washing,  by  which 
the  finer  and  poorer  material  is  washed  away  from  the  larger  and  heav- 
ier. The  former  constitutes  the  milling-ore,  and  averages  about  $125  per 
ton.  The  latter  is  smelted  into  "  lead  bullion,"  audaverages,  as  deliver^ 
to  tbe  furnaces,  from  $500  to  $1,500  per  ton.  The  camp  contains  two 
Mexican  furnaces,  each  capable  of  treating  one  ton  iUj24  hours.  A 
stamp-mill  is  being  erected  to  crush  and  concentrate. 

The  two  principal  mines,  aside  from  the  Pi-Ute  and  Naiad  Queen,  are 
the  Commercial  and  McGregor,  each  of  which  is  between  30  and  40  feet 
deep.  About  a  dozen  more  complete  the  list.  Work  has  been  quite 
continuous  in  this  district  during  the  year. 

Lone  Mountain  district  has  not  prospered  greatly  during  the  year. 
The  veins  are  narrow  and  poor,  and  fill  the  limestone  rock  like  a  net- 
work, A  large  amount  of  work,  therefore,  produces  only  a  small  amount 
of  ore.  When  the  district  was  first  opened  several  rich  pockets  were 
found,  which  caused  considerable  excitement,  but  in  1875  the  develop- 
ments were  meager.  The  silver-ore  is  a  mixture  of  chlorides  and  sul- 
phides, carries  very  little  lead  and  not  much  gold.  The  principal  mines 
worked  daring  the  year  were  theDurango,  Emma,  Copper  Point,  Home 
Ticket,  and  Eed  Lode.  They  have  attained  a  depth  of  30  to  fiO  feet,  and 
have  been  producing  witb  more  or  less  regularity  duringthe  year.  The 
reducing  facilities  of  the  camp  consist  of  two  steam-mills  of  30  tons 
capacity  each.    The  system  employed  is  the  Washoe  raw  amalgamation. 

Silver  Flat  and  Chloride  Flat  are  in  the  immediate  vicinity  of  Silver 
City.  In  the  former  most  of  the  mines  are  idle,  the  ore  being  of  so  low 
grade  as  to  offer  no  inducements  for  working  at  present. 

The  New  Issue  and  the  Legal  Tender  are  the  best  mines  of  the  dis- 
trict. Chloride  Flat  has  produced  a  considerable  amoant  of  ore  during 
1875.  The  deposits  are  in  limestone,  and  occur  with  some  regularity, 
though  presenting  no  proofs  of  permanence.  Most  of  them  lie  horizontal, 
expanding  at  times  into  large  bodies  or  chambers,  and  again  narrowing 
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to  seams  quite  difficult  to  trace.  The  ores  are  similar  to  tliose  of  George- 
town, containing  sometimes,  however,  a  little  copper.  The  gangue  is 
calc-spar. 

The  Providence,  which  in  1873  was  one  of  the  best  mines  of  the  dis- 
trict, has  been  idle  for  two  yeaiv.    It  is  75  feet  deep. 

The  Two  Ikes  is  worked  only  by  Mexicans.  It  lias  produced  a  small 
Quantity  of  ore  during  the  year.  This  was  formerly  a  productive  and 
profitable  mine. 

The  Texas,  which  has  the  reputation  of  being  the  best  mine  in  New 
Mexico  at  present,  was  worked  steadily  during  most  of  the  year ;  and 
the  Seventy-Six,  on  the  same  vein,  has  also  been  tolerably  productive. 

The  Seneca  has  been  idle  for  four  years.  The  Dexter  has  yielded 
nothing  for  the  last  six  months,  but  is  still  prospected. 

There  are  three  mills  at  Silver  City — the  Tennessee,  Bennett's,  and  . 
the  Wisconsin.  Their  combined  capacity  is  about  15  tons  in  twenty- 
four  hours,  and  they  have  been  running  with  considerable  regularity 
during  the  year.  The  Wisconsin  amalgamates  raw,  the  other  two  roast. 
The  Tennessee  Mill  is  supplied  with  ten  stamps,  two  Briickner  cylinders, 
and  sis  pans.  The  Bennett  Mill  carries  ten  stamps,  six  triple-hearth 
reverberatory  roastiug-fumaees,  four  4-foot  Varney  pans,  two  6-foot 
Wheeler  pans,  and  five  3-ton  tanks  for  leaching.  The  Wisconsin  Mill 
uses  a  Bolthoff  pulverizer. 

What  are  known  as  smelting-ores  in  this  district  are  the  richer  grades, 
carrying  usually  300  ounces  of  silver  and  upwards  per  ton.  They  gen- 
erally contain  a  little  lead,  and  there  is  jus*  enough  galena  in  the  dis- 
trict to  permit  (with  careful  repeated  use  of  the  litharge  from  cupella- 
tion)  a  limited  amount  of  lead-smelting  in  a  blast-furnace.  The  furnaces 
used  are  built  of  adobe,  and  are  8  feet  high  from  the  bottom  of  the  cruci- 
ble. They  will  stand  about  four  days'  heat,  after  whicli  they  must  be 
relined.  Sometimes  a  species  of  refractory  sandstone  is  used  instead, 
of  the  adobe,  which  will  last  for  nearly  two  weeks.  One  tuyere  is  used, 
and  the  blast  is  supplied  by  a  common  l>ellow8,  worked  by  hand.  The 
fuel  is  oak  or  pine  charcoal,  the  former  being  preferred.  The  Mexicans 
make  their  charge  about  as  follows:  one-third  ore,  one-third  old  slag,  and 
one-third  litharge.  This  is  thoroughly  mixed,  and  fed  in  by  the  bucket- 
ful alternately  with  the  coal.  The  cupels  are  made  of  adobe  lined  with 
loam  and  ashes. 

Santa  Rita  district. — The  Santa  Kita  Copper-Mine  has  not  done  re- 
markably well  during  the  year.  Considerable  capital  has  been  expended 
Id  building  furnaces  that  have  not  been  run,  and  in  exploring  parts  of 
the  mine  that  did  not  pay.  A  new  surface-body  of  ore  was  found  dur- 
ing the  year,  from  which  most  of  the  ore  shipped  was  taken. 

The  Chino  Mine,  in  the  vicinity,  has  been  worked  steadily  and  with 
favorable  results.  It  produoes  mainly  the  carbonates  of  copper.  The 
mine  has  two  shafts  150  feel;  apart,  65  feet  deep,  and  connected  by  two 
levels,  which  show  throughout,  as  is  reported,  a  vein  from  3  to  7  feet 
wide  of  green  carbonate,  black  oxide,  and  red  oxide  of  copper.  The 
cftuntry  is  decomposed  granite,  and  requires  timbering  in  drifts  and 
shafts.  According  to  a  recent  account,  3Ir.  Magruder,  the  owner,  is  now 
sinking  in  the  main  shaft,  on  a  vein  of  10  to  12  inches,  native  copper 
and  red  oxidej  containing  80  to  90  per  cent,  of  copper.  This  vein  is  in 
water,  which  is  raised  with  a  whim.  South  of  the  southern  or  main 
shaft  a  drift  shows  3  feet,  of  30  per  cent,  carbonate.  North  of  the  north 
shaft  a  drift,  now  75  feet  long,  shows  for  part  of  the  distance  7  feet,  and 
for  the  larger  part  3  feet,  of  black  oxide  and  carbonate. 

The  San  Jos6  has  been  idle  for  two  years.    Plenty  of  ore  is  in  sight, 
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but  it  is  mostly  copper  sulphide,  and  too  refractory  to  be  treated  with 
the  rnde  appliances  used  for  the  oxidized  ores. 

The  STosemite  is  one  of  the  promising  new  copper-mines  of  the  dis- 
trict. It  lies  about  600  yards  south  of  the  Chino,  and  belongs  to  the 
same  person.  The  two  shafts  have  reached  48  and  95  feet,  respectively, 
From  the  latter  a  drift  120  feet  long,  and  still  vigorously  driven,  shows 
a  reported  average  of  3  feet  red  oxide ;  from  the  former  a  drift  north- 
ward is  said  to  have  an  average  vein  of  2  feet  excellent  ore. 

The  Burro  Mountains,  about  12  miles  from  Silver  City,  have  been 
prospected  somewhat  during  the  year.  A  number  of  the  gulches  are 
rich  in  gold,  bnt  there  is  no  water  to  wash  with.  Numerous  silver- 
bearing  veins  have  been  found,  but  they  are  as  a  rule  of  low  grade. 
Some  very  promising  deposits  of  copper  discovered  in  these  mountains 
are  not  beiug  worked. 

Ralston  district,  60  miles  west  of  Silver  City,  has  been  the  scene  of 
some  excitement  during  the  year.  The  veins  here  are  iu  granite, 
are  large  and  strong,  and  carry  silver,  gold,  and  copper.  They  are, 
however,  quite  low  in  grade,  not  averaging  over  25  ounces  of  silver  per 
tou.  There  is  no  supply  of  wood  within  10  miles,  and  no  water  (except 
from  wells)  within  50  miles. 

Socorra  district. — The  Socorra  mines  show  bat  little  progress  during 
the  year.  The  district  is  mainly  noted  at  present  for  its  deposits  of  fire- 
clay, though  there  are  a  number  of  large  galena-veins,  carrying  from  10 
to  15  ounces  of  silver,  some  copper-deposits,  and  some  lodes  rich  in 
gold -ore. 

In  Vte  Creek  and  Moreno  the  mines  have  been  worted  during  the  year 
with  some  diligence.  At  one  time  in  the  summer  the  production  of 
dust  was  averaging  $10,000  per  week;  but  thisyield  was  not  maintained 
for  any  great  lengh  of  time.  The  total  product  of  the  district,  Mr.  Van 
Wageneu  estimates  to  have  been  between  $50,000  and  $60,000.  There 
is  a  good  water-supply  and  no  laclE  of  rich  soil.  Some  new  capital  has 
lately  come  into  the  district^  and  it  is  quite  likely  that  next  year  will 
witness  a  great  advance  in  the  industry.  Grouse,  IVIiehigan,  and  Hum- 
bug Gulches  and  the  Moreno  were  the  localities  worked  most  extensively 
during  1875. 

HORTHBEW  AND  MIDDLE  NEW  MEXICO. 

There  is  nothing  to  report  from  this  part  of  the  Territory,  The  Max- 
well, Old  Placer,  New  Placer,  Cerrillos,  and  other  grants  containing 
mineral  deposits  of  value  have  been  little  worked  by  their  owners,  and 
the  scattered  results  of  Mexican  labor  in  the  gulches  are  not  ascertain- 
able, and  not  important.  Perhaps  some  gold  from  tliese  sources,  finding 
its  way  to  the  more  active  business  centers  of  San  Juan,  is  included 
in  the  reports  elsewhere  given  concerning  the  product  of  that  part  of 
Colorado. 
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A  111  ZONA. 


For  tlic  preiiaration  of  tbis  chapter  I  am  chiefly  indebted  to  Hon  E. 
C,  McCormick,  than  whom  no  better  authority  can  be  named.  Mr.  Mc- 
Cormiek  desires  to  acknowledge  receipt  of  information  from  Governor 
Saflbrd,  John  Wasson,  esq.,  of  the  Arizona  Citizen,  T.  J.  Bntler,  esq., 
of  the  Arizona  Miner,  and  W.  J.  Berry,  esq,,  of  the  Arizona  Sentinel. 

After  many  years  of  tedious  and  costly  conflict,  the  Apaches  and 
other  hostile  Indians  occupying  this  Territory  have  been  tbrced  upon 
reservations,  and  so  long  as  Congress  furnishes  the  money  for  supply- 
ing them  with  food,  they  will  not  interfere  with  mining  operations,  wljich 
heretofore  they  have  at  many  points  impeded  and  at  others  absolutely 
prohibited. 

Mine-owners  are  naturally  elated  and  hopeful  under  this  new  and 
long-wished-for  condition  of  affairs,  and  prospectors  are  daily  making 
fresh  discoveries  of  gold,  silver,  and  copper  lodes,  many  of  them  of  ex- 
ceeding promise. 

But  the  peaceful  condition  of  the  country,  with  all  its  attendant  ad- 
vantages, and  the  value  of  many  of  the  mines,  (which  is  no  longer  a 
question  of  doubt,)  are  not  suflcient  to  overcome  the  need  of  cheap  and 
quick  transportatioD,  which,  next  to  the  Indian  troubles,  has  ever  been 
the  serious  drawback  to  the  rapid  settlement  and  profitable  develop- 
ment of  this  remote  Territory. 

The  past  year  has  witnessed  an  increased  attention  to  mining  and  tiie 
investment  of  some  new  capital,  but  the  distances,  both  from  the  Paeiflc 
and  the  Atlantic  States,  are  such,  and  many  of  the  roads  to  the  mineral 
districts  are  so  heavy  or  rough,  that  no  expeditious  and  economical 
movement  of  ores,  machinery,  or  miners,  no  working  or  shipment  of 
low-grade  ores,  and  no  influx  of  capital  (even  irom  California)  can  be 
looked  for,  and  consequently  no  extensive  or  very  important  operations 
can  be  carried  on  until  at  least  a  tmnk  railroad  crosses  the  Territory. 

At  present  only  such  gold  and  silver  lodes  as  would  elsewhere  bo 
considered  surprisingly  rich  can  be  worked  to  advantage,  and  scores  of 
lodes  that  would  pay  handsomely  in  California  or  Colorado  are  ut- 
terly neglected,  while  the  great  copper  interests  of  the  Territory  (for 
copper  is  nowhere  more  abundant  or  of  greater  purity)  are  for  all  prac- 
tical purposes  without  value. 

Portunately,  if  Congress  refuses  to  aid  in  the  construction  of  a  rail- 
road by  the  thirty-second  or  thirty-flfth  parallel,  or  by  both,  private 
enterprise  will  soon  supply  the  great  desideratum. 

The  announcement  is  made  that  the  Southern  Pacific  Eailroad  of 
California,  now  extending  to  Dos  Palmas,  on  the  desert,  between  San 
Bernardino  and  the  great  Colorado  River,  will  be  completed  to  Yuma, 
on  that  river,  early  in  the  year  1877. 

This  done,  as  it  doubtless  will  be,  it  cannot  be  long  before,  with  or 
without  n  subsidy,  the  same  company  or  the  Texas  Paeiflc  Company 
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will  connect  with  the  Texas  railroads,  thus  affording  Arizona  an  outlet 
to  East  and  West,  and  a  trunt-line  to  which  narrow-gauge  roads  from 
Prescott  and  from  all  the  important  mining-districts,  north  and  south, 
will  soon  become  tributary,  and  thus  the  solid  and  lasting  prosperity  of 
the  Territory  will  be  asanred. 

The  mining-districts  in  Arizona  are  now  so  many  in  number,  that  it 
has  been  thought  best  to  make  reference  only  to  the  counties  in  which 
the  lodes  referred  to  are  located,  and  it  most  not  be  understood  that  all, 
or  nearly  all  even,  of  the  prominent  lodes  are  herein  named.  The 
aim  of  the  writer  Las  been  to  refer  to  several  representative  mines 
in  each  county,  and  particularly  to  those  not  mentioned  in  previous  re- 
ports ;  but  ibr  this  purpose  so  few  owners  have  famished  material,  (in 
response  to  urgent  appeals  through  the  press  and  by  private  communi- 
cation,) that  he  cannot  claim  to  have  more  than  partially  covered  the 
field. 

For  some  reason  or  other  the  miners  of  Arizona  have  always  been 
slow  to  avail  themselves  of  opportunities  to  make  their  discoveries  and 
developments  known  through  Government  reports,  and  to  this  day  it 
is  about  as  difficult  to  estimate  the  annual  yield  of  gold  and  silver  in 
the  Territory  as  it  was  when  the  first  mining  operations  were  begun, 
there  being  as  yet  no  official  record  kept  of  the  shipments  of  dust,  ore,  or 
bullion  either  to  California  or  to  the  East. 

riMA   COUNTY. 

This  was  the  first  settled,  and  to  overland  travelers  is  the  best-known 
part  of  Arizona,  as  the  route  of  the  Butterfield  stage-line  (from  Saint 
Louis  to  Sau  Francisco)  was  through  it,  and  it  was  the  national  high- 
way to  the  Pacific  prior  to  the  civil  war.  Tucson,  the  county-seat,  and 
the  capital  of  the  Territory  since  1867,  is  the  chief  town  in  Southern 
Arizona,  and  the  largest  in  the  Territory.  It  was  a  military  post  under 
Mexican  rule,  and  it  Is  supposed  to  have  been  founded  more  than  one 
hundred  years  since.  It  is  well  built,  of  adobe,  and  pleasantly  situated 
in  the  valley  of  the  Santa  Cruz.  The  mines  of  Pima  County  were  the 
first  open  in  Arizona,  and  are  yet  considered  among  the  beat.  They 
are  of  quartz,  but  placers  have  been  worked  at  several  points,  and  re- 
cently those  at  the  Santa  Eita  Mountains  have  given  good  returns  to 
quite  a  large  number  of  prospectors. 

The  Arizona  Citizen  of  July  3, 1S75,  has  this  reference  to  these  new 
and  apparently  extensive  placers : 

Wednesday  of  this  week  tliis  town  was  again  surprised  at  tlie  products  of  placer- 
gold  in  Smith  district.  David  Burroughs  brought  in  from  there  9i  ounces  of  nice 
placer-gold,  the  product  of  three  days'  work  of  himself  alone,  and  he  carried  the  dirt 
three-fourths  of  a  mile  in  a  sack  on  his  back  to  water,  where  he  washed  it  uuder  im- 
favorahle  ciTcumatances.  The  gold  averages  coarse.  One  piece  is  worth  about  S^O, 
another  near  |35,  and  others  from  $1  to  $5.  His  claioi  is  in  a  gulch  making  into  the 
main  placer-ravine  from  the  Santa  Rita  Moantain  side. 

We  leaiu  that  Horace  Arden  has  regularly  made  an  onnce  a  day  in  the  Smith  dis- 
trict, and  that  he  is  not  noted  fat  working  imprudeutly  hard,  but  goes  along  cleverly, 
making  his  |J6  to  $20  per  day ;  the  gold  iJeing  worth  these  figures  per  ounce. 

Since  the  above  was  written,  Jack  Ealston  came  in  from  Smith  district  with  JISO 
more  placer-gold — nuggets  we  should  say.  The  largest  piece  is  worth  just  |90.S0,  and 
the  balance  in  hits  from  SI  t^  SIO.  This  gold  was  washed,  and  by  packing  the  dirt  a 
long  distance  to  water.  The  hills  and  gulches  all  about  have  gold  in  them,  and,  with 
plenty  of  water,  millions  could  soon  be  taken  out.  The  gold  coming  from  there  brings 
vividly  to  mind  that  seen  in  every  store  in  the  mountains  of  California  from  1349  to 
1864.  There  is  no  doubt  of  an  immense  gold-quartz  lead  in  Smith  district,  for  this 
placer-gold  is  evidently  not  far  from  its  original  testing-place. 

Southwest  of  Tucson,  in  what  is  known  as  the  Papago  country,  there 
are  extensive  ■'  dry  washings,"  and  the  Papago  Indians  have  for  years 
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brought  more  or  less  of  gold-dust  to  tbe  Tucson  merchants.  lu  one 
month  of  the  present  year  one  flrm  purchased  over  $3,000  worth  from 
tkem. 

Of  the  quartz-lodes,  the  Oerro  Colorado  and  the  Patagonia  are  the 
best  known  in  Pima  Coanty.  Work  npon  them  was  begun  before  the 
organization  of  the  Territory,  but  for  years  they  were  virtually  aban- 
doned to  the  Indians.  Now,  under  new  owners  and  better  auspices,  they 
promise  good  returns.  Their  characteristics  having  been  fully  de- 
scribed in  previous  reports,  it  is  not  necessary  to  repeat  them  iu  this 
connection. 

The  Old  Mine,  supposed  to  be  the  old  Tumaeaeori,  has  recently  been 
re-opened  and  its  shafts  and  tunnels  cleaned  out.  This  is  one  of  the 
numerous  mines  worked  by  the  Mexicans  many  years  since. 

Already,  in  cleaning  out  the  mine,  Mr.  Darrah  has  found  two  sacks  of 
silver-ore  worth  at  the  rate  of  $7,000  per  ton.  He  finds  the  old  drill- 
holes to  be  4  inches  square,  proving  that  the  work  was  done  very  many 
years  ago.  He  also  found  skeletons  in* the  old  works,  leading  to  the 
belief  that  the  workmen  staid  by  the  mine  until  they  were  murdered 
by  Indians,  and  this  theory  is  strengthened  by  the  very  rich  ore  found 
on  the  dump,  which,  in  case  of  abandonment,  would  very  likely  have 
been  taken  along.  The  Old  Mine  is  in  the  Ostrich  Mountain  range, 
and  is  about  75  miles  southward  from  Tucson.  Wagons  can  easily  be 
taken  within  2  or  3  miles  of  the  mine.  Wood  and  water  are  plentiful, 
and  near  the  works.  The  natural  surroundings  are  favorable  to  suc- 
cessful mining,  and  the  owners  are  coufident  they  have  a  very  valuable 
property. 

The  Ifequilla  Mine  is  situated  12  miles  west  of  Tucson,  in  the  Amola 
Mountains.  It  was  discovered  in  1865,  and  has  a  shaft  120  feet  deep, 
with  two  short  tunnels.  On  top  the  vein  was  15  inches  thick ;  in  the 
bottom  of  the  shaft  it  shows  4  feet  solid  metal  with  a  clean  wall,  and 
dips  about  45'^;  mostly  am  alga  matin  g-ore,  which  has  been  worked  by 
the  old  Mexican  process  on  the  patio,  and  paid  over  $60  per  ton.  The 
general  course  of  the  vein  is  northeast  and  southwest.  This  was  the 
first  mine  patented  in  the  Territory,  (1872.) 

A  10-stamp  mill  has  been  placed  upon  the  Ostrich  Mine,  located  about 
80  miles  southwest  of  Tucson,  and  the  mine  wilt  be  regularly  and  sys- 
tematically worked.  Developments  on  the  vein  eonsisfc  of  one  shaft 
60  feet  in  depth,  and  a  drift  or  level  of  40  feet;  another  shaft  50  feet 
deep  and  drift  of  6i;  feet,  and  another  shaft  of  35  feet  in  depth.  In  all 
the  workings  the  vein  shows  permanent  walls,  and  it  is  beyond  doubt 
a  true  fissure-vein.  The  ore  paid  a  handsome  profit  by  the  arrastra 
process.  The  company  have  built  a  fine  road  from  tbe  adjacent  valley 
to  the  mine.  Water  for  the  use  of  the  mine  is  obtained  about  a  mile 
from  the  mine  from  a  spring,  which  will  furnish  more  water  than  will 
ever  be  needed  at  the  mine. 

A  shaft  to  the  depth  of  60  feet  has  been  sunk  upon  tbe  Yellow  Jacket 
lode,  and  at  that  depth  the  vein  is  well  defined  and  increasing  in  width 
and  richness. 

D.  C  Thompson  writes  that  from  5,900  pounds  of  ore  taken  out  of  the 
Arizona  Cloud  Mine,  and  worked  in  the  Ostrich  Mi!i,  he  obtained  a 
result  of  $579 ;  nearly  $200  per  ton. 

The  San  Xavier  Mine,  IS  miles  from  Tucson,  has  recently  been  devel- 
oped to  a  considerable  extent.  The  ore  is  of  argentiferous  galena  and 
chloride,  and  a  quantity  smelted  in  a  Mexican  furnace  gave  fifty  per 
cent,  of  silver  and  forty-five  of  copper. 

The  Trench  Mine,  in  the  Patagonia  Mountains,  is  another  of  the  mines 
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worked  by  the  Mexicaus  iu  years  past,  and  (as  it  is  believed)  by  the 
Jesuits  iu  the  last  century. 

At  the  highest  point  on  the  vein  a  shaft  is  sank  110  feet.  The  metal, 
a  rich  carbonate  of  lead,  width  from  1  to  7  feet,  in  smooth  clay  walls. 
Three  hundred  feet  west,  and  about  60  feet  lower,  another  shaft  is  sunk 
30  feet ;  the  vein,  3  feet  wide,  of  bright  galena.  The  vein  between  these 
shafts  has  beeo  uncovered,  and  showa  from  3  to  4  feet  wide,  150  feet. 
Farther  west,  and  60  feet  lower,  a  tunnel  is  run  in  along  the  vein  for  40 
feet,  showing  a  vein  30  inches  wide,  mostly  a  rich  carbonate  of  lead. 
Ore  from  this  tunnel  has  assayed  $378  per  ton.  Two  hundred  feet  to 
the  west  of  this  tunuel,  and  100  feet  lower,  another  tunnel  is  run  in 
along  the  vein  75  feet.  The  vein  here  is  from  12  to  30  inches  wide, 
bright  galena,  and  increases  iu  width  regularly  as  greater  depth  is 
attained.    Country-rock,  granite  and  porphyry. 

In  1874  two  furnaces  were  erected,  and  about  100  tons  of  ore  reduced 
iu  the  Mexican  way,  aud  i>roduced  87  ounces  of  silver  per  ton. 

One  mile  from  the  mine  is'  a  living  stream  of  water  suflieient  for  all 
purposes  in  running  large  works  where  steam  is  used  for  motive  power; 
timber  for  coal  is  practically  inexhaustible,  and  the  whole  country  is 
covered  with  nutritious  grasses. 

About  twenty  men  are  now  at  work  upon  the  mine,  and  building 
furnaces,  burniug  coa),  &c.,  preparatory  to  reducing  from  ten  to  twenty 
tons  per  day. 

The  Eusk,  Prauce,  Florencia,  Lost,  Salero,  Serena,  Enterprise,  San 
Jos6,  and  Santa  Maria  lodes  have  been  worked  to  some  extent  and  are 
well  spoken  of,  and  some  promising  silver-lodes  have  lately  been  taken 
up  iu  the  Arabaipa  Caiion  and  some  near  the  Souora  Hue. 

Through  Pima  County  there  are  signs  of  unusual  activity  in  prospect- 
ing and  developing  lodes,  as  far  as  the  limited  capital  of  the  people 
will  warrant.  The  country  is  so  level,  and  the  roads  are  generally  so 
good,  that  ores  and  machinery  can  be  moved  with  less  expense  than  in 
many  parts  of  the  northern  counties,  but  as  yet  there  is  but  little  ma- 
chinery in  use. 

The  Arizona  Citizen  (Tucson)  thus  refers  to  the  situation : 

Thna  far  our  miners  bave  worked  with  littlo  meane  and  withoot  machiDery  or  fur- 
naces, and  yet  we  do  not  know  of  a  single  inan  wlio  is  not  pleased  witli  his  pcospeota. . 
It  is  odI;  a,  little  more  than  ooe  year  fiiace  the  promieed  peace  with  thu  Indiana  has 
been  helicved  permanent,  and  In  that  short  time  enterprises  have  l>e«n  undertaken  and 
carried  to  a  point  where  success  is  now  regarded  as  certain.  Shafts  have  been  sank, 
cuts  made,  and  tmiDels  driven  into  the  mountains  revealing  bodies  of  ore  that  hear  a 
world  of  rickes.  And  this  good  work  goes  hravely  on.  Nearly  every  range  of  mount- 
ains is  mied  with  hardy  prospectors,  turning  over  the  treasure-beariug  ro^s,  bringing 
to  light  new  veins,  and  preparing  for  the  day  when  extensive  reduction-works  will 
enable  them  to  receive  a  good  return  for  their  present  labors. 

Had  Congress  granied  ua  a  railroad,  oar  sitaation  would  have  been  second  to  none 
of  tke  mining  emjiires  growing  up  on  the  Pacific  coast.  As  it  is,  we  must  still  work 
-   hopefully,  sowing  that  we  may  reap,  knowing  tliat  v      '  '       '       ■" 


a  golden  future,  and  that  the  better  da-y  so  long  Loped  for  is  not  so  far 
awsy  as  many  wor.li.i  have  us  believe. 

PINAI.  CO'JUl'T. 

This  is  a  new  county  created  by  legislative  act,  approved  February 
1, 1875,  and  constituted  of  parts  of  Pima,  Maricopa,  aud  Yavapai  Coun- 
ties. Tbe  couuty-seat  Is  located  at  the  town  of  Florence,  upon  the  south 
bank  of  the  Gila  River,  about  90  miles  north  of  Tucson  and  200  miles 
south  of  Pr'jseott  by  the  stage-road. 

The  first  county  officers  were  elected  on  the  first  Monday  in  March 
following,  and  at  about  the  same  time  the  denizens  of  tbe  new  county 
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were  thrown  into  a  state  of  great  exciteiaent  by  the  discovery  of  what 
is  now  known  as  the  Silver  King,  a  huge  vein  of  silver-ore.  The  story 
of  its  discovery,  location,  aad  value  is  thus  told : 

Four  faimets  lived  near  Florence — Eegan,  Copeland,  Mason,  and  Long — to  relieve 
tl^e  mouotonj  of  agricultural  labors  on  the  Gila,  made  ocaasional  prospecting 
Yieita  in  the  adjoining  Pinal  Mountains,  and  bad  discovered  a  ooppei-vein  about  4U 
miles  back  in  tbe  mountains  called  the  Globe  Mine.  When  Tully,  Ochoa  &  Co.  started 
their  copper-furnaoB  in  Tucson,  Eegau  and  bis  partners  conelnded  they  would  have 
their  Globe  Mine  tested,  and  fitted  out  at  Florence  to  go  after  aome  ore, 

A  discharged  Boldier,  who  happened  to  be  in  Florence  enjoying  the  festivities  of  the 
election-day  aforesaid,  oame  to  the  Eegau  party  and  "  held  them  with  his  glistening 
eje."  "  I  have  a  tale  to  tell,"  said  he ;  and  then  be  told  them  a  dead  comrade's  story. 
"When  you  go  lip  tbe  Stoueman  grade,"  said  he,  "you  will  pass  the  tanks;  you  will 
pass  old  lyamp  Pickett ;  then,  some  live  miles  on,  you  Trill  c«me  into  a  mountainous 
countiy;  yoo.  will  see  a  little  valley  like,  hemmed  in  with  mountains:  near  the  head  of 
the  valley;  you  will  eee  some  immense  bowlderson  thesideof  theroad;  off  just  a  little 
bit  you  will  see  a  little  brown  hill  rising  up  all  by  itself,  and  in  that  hill,  if  what  my 
old  comrade  said  is  true,  you  wilt  find  the  nobeet  mine  la  the  world." 

Tbe  Regan  party  heard  the  stranger's  story,  but  were  uot  much  affected  by  his  recital. 
Tbey  went  on  with  their  preparations  for  the  copper  expedition,  passed  np  the  grade, 
recognized  tbe  valley,  saw  the  bowlders  and  tbe  little  brown  hill  beyond,  and  laugh- 
ingly said,  "There's  our  big  mine,  boys."  But  not  one  of  the  party  stopped  or  appeared 
anxious  to  verify  tbe  stangei's  tale.  They  had  started  for  copper,  and  with  the  dogged 
persistence  and  easy  incredulity  of  the  old  pioneer  stock,  were  not  to  be  turned  aside  by 
any  tale,  no  matter  bow  clo()uent!y  it  might  be  told.  'They  toiled  along  up  and  dowu 
the  rogged  side  of  the  Pinal  Mountains  until  they  got  to  tbeir  Globe  Copper  Mine,  dug 
out  what  tbey  wanted,  loaded  their  pack  animals  and  relumed,  and  then  again  tbey 
met  the  little  brown  hill  which  the  story  said  contained  endless  wealth  for  the  fortu- 
nate possessor  of  its  contents.  Eegan,  who  was  the  leader  of  the  party,  looted  at  the 
little  brown  bill  and  meditated.  It  might  be  as  well  to  look  into  the  matter  a  little. 
Having  more  conSdenoa  iu  Copeland's  judgment  of  mines  than  his  own,  be  turned  to 
him  and  said,  ''Copeland,  let's  look  at  this  thiug;  give  me  tbe  lead-mule,  and  the  rest 
of  QS  will  go  on  to  camp,  five  miles  below,  and  you  go  over  and  see  what  you  think  of  it." 
Copeland  went  over  and  found  oroppings  immediately.  The  next  day  they  all  went 
to  Florence.  Copeland  took  bis  rock  to  a  blacksmith's  forge  and  melted  out  a  fine  bar 
of  pure  silver. 

The  party  had  heeu  in  gi;eat  haste  to  get  some  copper  out  from  tbe  Globe  to  test 
tbeir  mine,  bnt  it  was  concluded  now  that  tbe  copper  could  waiL  Tbey  procured  a 
wagon,  a  few  mining-tools,  and  returned  next  day  to  the  little  brown  bill,  broke  off 
1,5W  pounds  of  rock  fcom  tbe  surface,  and  took  it  to  Tucson  with  tbeir  copper.  Tbe 
Tucson  people  adcaired  the  ore ;  so  much  so,  that  one  of  them  offered  %S0O  for  tbe  l,riOO 
pounds,  which  offer  was  imtnediatly  accepted. 

Eegan  and  bis  party  named  their  discovery  the  Silver  King,  and  began  sinking  on 
it  about  tbe  15tb  of  April.  Thereis  now  a  lively  little  camp  nearthe  mine,  with  a  four- 
horse  stage  making  regular  trips  to  aud  from  Florence,  which  is  35  miles  away. 

The  Silver  King  shaft  is  now  down  43  feet,  with  a  drift  from  the  bot- 
tom 12  feet.  The  shaft  is  6  by  9  feet,  and  the  drift  is  5  feet  wide  by  GJ 
feet  high.  Tbe  shaft  started  on  mineral,  and  as  it  goes  down  cuts  nu- 
merous small  seams  of  rich  ore,  all  pitching  toward  the  main  mountain 
at  an  angle  of  about  55°.  These  seams  vary  in  width  from  3  inches  to 
18  inches.  The  hill  is  in  a  formation  of  brownish  stone,  which  the 
miners  think  is  a  kind  of  granite.  The  vein-matter  is  quartz.  The 
mineral  consists  chiefly  of  chlorides  and  black  sulphnrets.  G-reat  quan- 
tities of  nearly-pure  silver  is  found  in  little  black  nuggets  in  the  quartz ; 
these  nuggets  are  soft,  have  coherence  like  bar-lead,  and  can  be  chewed 
between  the  teeth  without  feeling  any  grit;  they  assay  about  $30,000 
to  the  ton.  The  first  lot  of  ore  worked  was  about  500  pounds,  taken 
from  the  first  li  feet  of  the  shaft.  It  was  worked  in  a  little  furnace 
built  at  Florence  by  Messrs.  Airy  &  Hughes  to  work  ores  from  this  dis- 
trict. This  lot  of  ore  yielded  over  $5  a  pound,  and  100  pounds  yielded 
over  $8  a  pound.  To  work  this,  they  bought  in  Tucson  pig-lead  pro- 
duced from  the  Patagonia  Mine,  which  is  about  80  miles  south  of  Tuc- 
son.   It  is  estimated  that  the  ore  taken  out  of  the  shaft  of  12  feet  depth, 
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6  by  9  in  size,  will,  taken  as  a  whole,  yield  about  $50,000  ;  or,  in  other 
words,  that  the  original  prospecting  shaft  on  the  mine  has  in  the  first 
42  feet  given  a  yield  of  over  $1,000  a  foot. 

The  mine  produces  mainly  a  milling-ore,  but  the  richest  portions  may 
be  best  reduced  by  smelting.  Many  silver  nuggets  have  been  found, 
which  only  require  the  application  of  heat  to  reduce  them  to  merchant- 
able silver. 

The  Silver  King  has  been  examined  by  experts  from  San  Francisco, 
and  it  is  said  that  a  company  will  soon  be  formed  in  that  city  (where 
the  ore  has  attracted  much  attention)  to  work  it  upon  a  scale  commen- 
surate with  its  size  and  richness.  The  ore  in  sight  warrants  the  imme- 
diate erection  of  extensive  works.. 

Numerous  extensions  have  been  taken  up,  and  other  lodes  have  been 
found  in  the  vicinity;  Of  these,  the  Josephine,  Iron  Hdrse.  Democrat, 
Fernandez,  Hub,  and  Pike  are  reported  to  give  rich  indications. 

The  Surprise  lode  is  of  the  same  character  as  the  Silver  King.  Mr. 
George  Eicbmond  wtites  that  in  one  day  60  pounds  of  silver  nuggets 
were  taken  from  it. 

The  Athens  lode,  discovered  by  Mr.  Dorsey,  is  well  defined  and  trace- 
able a  long  distance,  running  In  a  northeasterly  and  southwesterly  di- 
rection south  of  the  Silver  King. 

Mr.  C.  O.  Brown,  now  one  of  the  owners,  recently  brought  to  Tucson 
80  pounds  of  silver  nnggets  which  he  picked  up  from  the  surface  ef  this 
ledge.  The  largest  piece  weighs  34  pounds,  and  is  believed  to  be  worth 
^12  per  pound,  or,  ia  other  words,  to  be  nearly  pure  siivei:.  It  has  been 
sent  to  San  Francisco  for  eshibitiou. 

Kortheast  of  the  Silver  King  about  40  miles,  in  the  Olobe  district, 
the  principal  lodes  are  the  Globe,  Eescue,  Eambo,  Alice,  Pinal,  Cham- 
pion, and  E.  C.  McCormick.  A  number  of  tons  of  silver-ore,  estimated 
to  be  worth  $1,0(10  to  $1,500  per  ton,  have  been  sent  to  San  Francisco 
from  the  Eescue. 

"The  lodes,"  says  Governor  Safford,  "are  regular  and  give  promise 
of  permanency." 

South  of  the  Gila  Eiver  about  30  miles,  in  the  Quaeharty  district,  the 
Quacharty  and  Sacatoa  silver-lodes  have  been  opened.  Shafts  have 
been  sunk  and  large  veins  of  good  ore  found,  incased  in  regular  walls. 
The  ore  yields  from  $50  to  $200  per  ton  in  silver,  and  is  mixed  with  lead 
and  copper.     Many  locations  have  been  made  in  this  district. 

MAEICOPA  COUKTY. 

This  county,  which  lies  between  Pinal  and  Yavapai  Counties,  and  of 
which  the  town  of  Phcenix  is  the  county-seat,  is  one  of  the  best  agri- 
cultural districts  in  Arizona.  The  fertile  valleys  of  the  Gila  and  Salt 
Eivers,  which  form  a  junction  near  to  Phcenix,  are  very  extensive,  and 
the  abundance  of  water  in  said  streams  at  all  seasons  admits  of  cheap 
and  ample  irrigation. 

The  northeastern  part  of  the  Globe  mining-district  (referred  to  under 
the  head  of  Final  County)  is  in  this  county,  and  its  mountains  all  give 
evidence  of  more  or  less  of  mineral  wealth. 

YAVAPAI  COUNTY. 

This  county  includes  an  important  part  of  central  and  all  of  north- 
eSiSteni  Arizona.  ,  Prescott,  the  county-seat,  and  for  some  years  the 
capital  of  the  Territory,  is  picturesquely  located  in  the  mountains,  at 
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an  elevation  6,000  feet  above  the  level  »f  tiie  sea.  It  is  oue  of  the  best 
bnilt  and  most  attractive  mining-townM  upou  tlie  Pacific  slope,  and  witb 
its  fine  brick  and  frame  houses  and  stores  it  resembles  a  thrifty  Dew 
England  village  much  more  than  the  average  frontier  settlement.  The 
clim3,te,  which  is  never  oppressive,  and  the  abundant  supply  of  timber 
and  water,  combine  to  make  this  part  of  Arizona  especially  enticing  to 
miners,  and  the  i>opulation  is  almost  entirely  American. 

The  best  placers  were  found  in  this  county  in  1863.  For  several 
years  large  quantities  of  gold  were  taken  from  Lynx  Creek,  the  Big 
Bug,  the  Hassayampa,  and  other  streams ;  and  now,  at  certain  seasons, 
the  washings  are  found  very  profitable. 

The  county  is  prolific  in  quartz-lodes,  both  of  gold  and  silver,  but, 
unfortunately,  the  mills  first  brought  in  some  ten  years  since,  at  great 
expense  and  great  risk,  owing  to  the  active  hostility  of  the  Indians,  were,  , 
most  of  them,  put  upon  veins,  the  ores  of  which  had  been  tested  only  by 
assay,  and  naturally  many  mistakes  were  made  and  much  time,  labor, 
and  money  were  thrown  away  upon  non-paying  lodes,  of  which  even  the 
richest  mining-districts  of  the  Pacific  coast  have  a  large  proportion. 

Since  there  has  been  less  haste  there  has  been  less  waste,  and  most  of 
the  mills  now  running  are  located  upon  good  mines,  and  pay  as  well  as 
can  be  expected  at  the  present  cost  of  working  ores. 

The  Peek  Mine,  located  near  the  Tiger  belt,  and  about  30  miles  east 
of  south  of  Prescott,  is  the  latest  sensation  in  this  county. 

C.  C,  Bean,  esq.,  of  Prescott,  thus  describes  the  discovery  of  this  mine 
and  its  character  in  a  letter  dated  July  8, 1875: 

On  the  evening  of  the  ICtli  of  June,  Mr.  E.  O.  Peek  discovered,  on  War  Eagle  Creek, 
in  the  foot-hills,  at  the  base  of  the  Bradsbaw  Monntains,  three  large  ledges  or  lodes 
of  quattzite,  nhioh  carried  mineral,  and  which  had  ptobahl;,  been  passed  over  by  a 
thousand  prospectors  before  him,  who  regarded  them  as  of  no  accomit,  except  so  far 
as  iron  was  concerned.  In  one  of  these  ledges  he  found  a  crevice  of  2  feet  in  widli], 
which  disclosed  gray  sulphide  of  silver  and  other  mineral  beneath  the  cropping,  and 
aome  of  the  ore  being  brought  to  Prescott,  it  has  been  pronounced  by  assayers  and 
competent  judges  to  be  of  tlie  very  highest  grade  of  silver-ore,  as  good  aa  that  taken 
out  of  the  Eberhardt,  at  White  Pine. 

The  mineral  on  these  ledges  has  been  traced  for  nearly  4,000  feet,  and  the  indications 
are  that  these  ledges  form  one  large  and  valuable  mine — at  least,  on  the  discovery  and 
first  extension  claims.  I  have  been  on  the  ground  and  assisted  in  clearing  the  location 
tor  the  dnmp  and  for  sinking  the  shaft,  and  between  two  and  three  tons  of  ore  waa 
obtained  in  this  little  woik,  and  that  of  the  highest  grade. 

I  lifted  out  myself  cbooka  of  pure  gray  sulphide  of  silver  that  would  weigh  from 
four  to  ten  pounds,  and  that  would  yield  at  least  84  per  cent,  of  silver. 

Col,  A.  V.  Kautz,  commanding  the  military  department  of  Arizona, 
adds  this  testimony,  in  a  letter  dated  at  Prescott,  July  14,  1875 : 

The  lode  is  on  the  summit  of  a  spur  of  the  Bradshaw  Mountains,  running  north  of 
east.  There  are  three  massive  ledges  of  purplish  quartz,  parallel,  and  projecting  above 
the  surface,  often  30  feet  high.  The  distance  between  these  ledges  is  about  50  or  60 
feet.  On  the  south  side  of  the  south  ledge,  on  the  hanging- wall,  is  the  point  of  discov- 
ery, where  the  discoverers  are  now  working  aud  taking  out  the  wonderfiillj  rich  ore 
from  a,  pay-streak  about  2  feet  wide.  We  found  several  tons  of  this  ore  already  on  the 
dump-pile,  and  no  signs  of  running  out.  Of  course  it  is  impossible  without  work  for 
any  one  to  tell  how  long  it  will  pay,  or  how  much  of  this  very  rich  ore  exists.  The 
pMlies  at  work  were  apprehensive  of  its  being  too  rich  to  last.  They  stated,  however, 
that  the  same  character  of  ore  had  been  traced  at  opposite  sides  of  the  mountain  on 
the  same  side  of  the  ledge.  While  the  very  rich  ore  may  be  limited,  I  have  every  evi- 
dence that  this  discovery  will  lead  to  the  development  of  extensive  and  valuable  sil- 
ver-lodes. In  all  my  experience  I  have  never  been  in  a  region  where  the  ledges  are  so 
well  defined  and  so  extensive.  From  .the  point  where  we  struck  it  to  the  Peck  lode, 
the  trail  from  Black  Caiion  passes  over  one  ledge  after  another,  the  course  and  width 
of  whicb  can  be  traced  from  one  mountain  to  another  as  far  as  the  eye  can  reach. 
These  ledges  start  within  15"  of  a  vertical  position,  aud  dip  to  the  north. 

We  examined  another  discovery  of  the  parties  interesteain  the  Peck  lode,  called  the 
William  Wallace,  and  found  it  to  be  about  100  feet  wide,  for  which  it  is  claimed  that 
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it  pays  not,  less  than  |40  to  the  ton  wherever  it  haa  lieen  tested.  The  appearance  of 
tlie  lode  is  on  the  sarface  that  of  iron,  and  there  are  veins  of  native  silver  found  in 
it.  These  discoveries  are  difficnlt  of  access,  and  it  will  be  necessary  to  pack  out  the 
ore  on  mules  until  roods  ore  made,  which  will  be  expensive.  There  is  not  much  wood 
or  water  in  the  neighborhood,  although  there  is  a  flue  supply  for  the  use  of  animals 
and  workmen  at  the  Feck  Mine. 

Col.  H.  A.  Bigelow,  of  Preseott,  a  noted  pioueer  in  Arizona,  wIjo 
Jately  visited  the  mine,  writes  of  it  as  follows : 

The  shaft  on  the  Peek  Mine  has  developed  magnificently.  Those  w  Lo  have  aeen  the 
mine  will  understand  its  sitaation  when  I  say  that  the  shaft  was  starred  on  the  east 
side  of  the  mine,  iu  the  open  cat  on  top  of  the  hill,  where  the  ore  sent  to  Preseott 
has  heen  taken  out.  It  was  sunk  at  the  back  end  of  the  cut,  which  was  about  ^  feet 
deep,  and  is  now  down  3*2  feet,  aud  the  bottom  has  reached  a  fine  body  of  ore  2  feet 
thick,  and  they  have  been  taking  out  rich  rock  all  the  week.  It  is  the  largest  and 
best  deposit  of  ore  yet  found  ou  this  wonderful  mine,  and  Mr.  Hogle  says  (and  his 
varied  experience  gives  weight  to  his  opinion)  that  it  is  the  richest  average  ore  be 
ever  saw  taken  out  of  the  ground.  The  tuunel  is  to  cut  the  veins  at  right  angles ;  is 
in  some  25  feet,  and  in  very  bard,  blue  slate.  Another  tunnel  on  the  north  side  of  the 
hill,  being  run  in  on  the  Peck  vein,  is  in  70  feet. 

Ten  tons  of  ore  selected  from  the  first  taken  from  this  mine  were  soid 
in  Preseott  for  $13,000,  which  the  owners  considered  much  below  its 
real  value. 

The  Silver  Prince  is  but  half  a  mile  southeast  from  the  Peck,  and  in 
the  same  belt.  Several  tons  of  ore  that  assays  op  among  the  thousands 
have  been  taken  out  and  shipped  ;  and  at  seven  dififerent  openings  on 
the  surface,  1,200  feet  apart,  there  is  a  show  of  uniformly  rich  ore.  The 
Silver  Prince  (singular  number)  really  consists  of  two  parallel  veins 
120  feet  apart,  both  of  which  show  rich  ore  where  opened. 

Colonel  Bigelow,  before  referred  to,  says  of  this  mine : 

At  the  Silver  Prince  the  principal  work  going  on  is  the  sinking  of  a  shaft,  which  is 
now  about  50  feet  deep.  It  is  on  what  they  call  the  little  ledge,  and  follows  the  vein 
down,  takin);  out  all  between  the  walls,  which  are  from  4  to  5^  feet  apart,  and  as 
smooth  as  a  bar  of  soap.  At  the  top  of  the  shall  very  rich  chloride  was  ibund,  but  as 
.  they  went  down  the  pay-streaks  widened  from  a  few  inches  to  more  than  a  foot,  the 
ore  changing  to  flue  milling-ore,  good  enough,  but  not  sufficiently  rich  to  bear  trans- 
pottatioQ  at  present  rates. 

*  '  '  The  present  cost  of  getting  ore  to  San  Francisco  is  a  great  drawback, 
and  even  the  expense  of  packing  it  to  Preseott — $50  per  ton — is  such  that  it  is 
Impossible  to  do  anything  with  any  but  Urst-class  ore,  say  that  which  will  assay  from 
S750  per  ton  and  upward ;  the  rest  must  be  worked  nearer  the  mines  or  lie  on  the 
dumps  until  a  day  of  cheaper  transportation  arrives. 

The  Wallace  and  the  Sulphide,  on  the  same  belt,  10  miles  east  of  the 
Peck,  are  two  mammoth  lodes  running  parallel  with  each  other,  and 
about  400  feet  apart.  The  croppings  stand  up  like  immense  towers,  and 
are  visible  for  miles. 

The  Antelope  lode  is  in  the  same  vicinity,  and  about  4  miles  from  Big 
Bug  Creek.    About  2  miles  of  this  ledge  has  been  located. 

The  Occident,  Black  Warrior,  Oriental,  Old  Dominion,  Evening  Star, 
Del  Pasco,  Antelope,  and  Wild  Pigeon  are  all  promising  lodes  located 
not  far  from  the  Peck  and  Silver  Prince. 

The  War  Eagle  lode  has  been  worked  for  more  than  a  year,  and  has 

Said  handsomely  by  the  arrastra  process.    The  ore  yields  on  an  average 
70  to  the  ton,  and  there  is  much  free  gold. 

The  Senator  Mine  is  situated  in  the  Sassai/ampa  district,  about  one 
mile  from  the  creek  of  that  name,  and  distant  some  12  miles  from  Pres- 
eott. The  lead  runs  along  with  the  bill  on  the  backbone  of  the  mount- 
ain, and  is  traceable  for  about  two  miles.  It  is  gold-bearing,  well  defined, 
and  has  every  appearance  of  a  true  fissure-Tein.  The  deepest  shaft  is 
106  feet,  and  there  is  an  eastward  drift  SO  feet,  and  at  the  end  of  that 
lead  a  body  of  ore  7  feet  wide,  and  about  the  same  distance  west  another 
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body  5  feet  wide.  The  late  workings  of  the  ore  average  about  $30  per 
ton,  being  about  60  per  cent,  of  the  contents  of  the  rock.  At  a  depth 
of  25  feet  sulphurets  were  struck,  but  are  worked  by  the  free-gold  pro- 
cess. 

The  Senator  10-stamp  mill  is  situated  on  the  Hassayampa  Creek,  and 
is  run  by  steam,  the  ore  from  the  mine  being  hauled  by  teams  over  a 
good  road  built  by  private  enterprise. 

Already  about  3,000  tons  have  been  worked  at  the  mi!!.  About  one- 
half  of  the  ore  going  through  the  mill  is  saved  by  means  of  riffle-sluices, 
with  a  view  of  reworking  it  at  some  future  time. 

The  ores  of  the  General  Crook  and  the  Empire  Gold-Mines  are  worked 
by  a  5-stamp  mill,  and  yield  a  good  return. 

The  Accidental  Mine,  upon  Lynx  Creek,  from  which  very  rich  and 
beautiful  specimens  of  gold  quartz  have  been  taken  for  years  past,  is 
now  steadily  worked.  The  vein  has  an  average  width  of  2  feet,  and  is 
extensively  tunneled  and  shafted.  Over  a  thousand  tons  of  ore  have 
been  crushed  by  arrastras  run  by  steam,  giving  a  yield  of  $25  to  $75 
per  ton. 

Of  late  discoveries  in  the  Big  Bug  district,  C.  E.  Hitchcock,  esq.,  [long 
identified  with  the  district,!  wrote  at  length  in  a  letter  in  October,  1875, 
from  which  the  following  is  an  extract ; 

The  first  recent  silver  discovery  was  made  only  a  few  mootlia  sioce  in  Big  Bug  mining- 
district,  aboat  15  mileasontlieastof  Prescott,  where  rich,  silver- ores  bad  been  previously 
bnowu  to  B'i.ist,    TJaia  first  discovery  was,  singularly  enough,  named  The  Silver  Belt. 

Subsegaent  discoveries  have  proved  this  mine  to  be  on  a  silver  belt  S  mites  wide 
and  aboaf.  30  miles  long,  this  mine  being  on  the  uortheasteru  end  of  a  belt  which  com- 
mences at  the  Agua  Pria  Valley,  running  southwest  through  the  mountains  on  the  head- 
waters of  the  Big  Bngj  Lynx,  Tnikey,  and  Hassayampa  Creeks  to  Walnut  Grove,  a 
distance  of  abont  S5  miles. 

The  Silver  Belt  Mine  is  located  about  lialf-waj[  betweea  Agua  Fria  Valley  and  the 
Big  Bug  Mill,  15  miles  sontheast  of  Prescott.  On  it  a  shaft  has  been  sunk  to  the  depth 
of  85  feet,  showing  a  continuous  vein  with  well.delined  wall-rock,  and,  what  is  con- 
sidered evidence  of  true  fissure-veins,  a  coutinoons  gouge  of  talc.  About  10  tons  of 
ficBt-class  ore,  assaying  $600  per  ton,  has  been  shipped  to  San  Francisco,  and  there  is 
now  on  the  dump  from  40  to  50  tone  of  ore  that  assays  from  $150  to  $300  per  ton. 

Several  estensions  have  been  located  on  the  veio,  and  parallel  with  it  are  several 
veins  located  which  show  ores  that  assay  from  |150  to  8600  per  ton. 

The  Goplier  Mine,  situated  about  2  miles  southwest  of  the  Silver  Belt,  waa  discov- 
ered the  latter  part  of  May.  A  shaft  60  feet  deep  shows  a  continuous  vein  of  ore  that 
assays  from  (50  to  $450  per  ton. 

Several  other  veins  have  been  discovered  at  various  points  from  3  to  10  miles  south- 
west that  show  on  the  surface  ores  that  aasay  from  $30  to  $400  per  ton.  Among  these 
recent  discoveries  are  several  galeiia- veins  .from  1  to  3  feet  wide,  the  ores  from  which 
give  assays  from  $2.5  to  $l>0  per  ton.  One  of  these  veins,  situated  abont  4  miles  south- 
east of  the  Big  Bug  Mill,  crops  out  about  a  foot  high  for  a  distance  of  several  hundred 
feet,  the  vein  of  solid  galena  actually  forming  a  dam  to  the  water  in  a  ravine  which 
it  crosses.    A  blind  prospector  would  have  tumbled  over  such  a  veiu. 

Of  the  Silver  Belt,  T.  J,  Butler,  esq,,  editor  of  the  Arizona  iliner, 
(Prescott,)  writes: 

The  quality  of  the  ore  is  no  longer  a  questiou,  and  we  trust  further  development 
may  prove  the  quantity  to  be  equally  satisfactory.  They  have  out  about  50  tons  of 
ore,  procured  in  sinking  a  shaft  TO  feet  on  the  ledge.  This  ore  varies  more  in  richness 
than  in  the  character  of  the  metal  it  carries,  and  Mr.  George  Hogle,  a  practical  assayei 
and  mineralogist,  who  has  charge  of  the  work,  as  well  as  Mr.  Brotrn,  an  old  silver- 
smelter,  confidently  believe  that  there  is  nothing  in  its  chemical  combination  to  prevent 
its  being  smelted  without  difficulty.  The  ores,  so  far  as  can  be  judged  without  analysis, 
are  sulphureCs  of  silver  in  combination  with  galena  and  a  trace  of  antimony.  Yet 
there  are  seams  all  through  the  rock,  and  little  pockets  filled  with  what  appears  to  be 
chloride  of  lead,  but  upon  collecting  and  washing  it  is  found  to  contain  considerable 
quantities  of  metallic  silver.  A  small  furnace  with  a  fan-blower,  to  be  run  by  horse- 
power, is  erected  and  lined  with  a  fire-clay  found  in  the  mine  and  mised  with  quartsi- 
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Of  the  Isabella,  in  the  same  district,  he  says : 

This  is  not  a  large  lode,  nor  extraordiaaril^  rich,  hnt  is  admirably  aitnated.  for  being 
worked  cheaply,  ajid  is  well  opened  on  the  surface  for  nearly  a  hundred  feet  in  all,  be- 
aides  having  a  shaft  down  25  feet  in  one  place,  at  the  bottom  of  which  the  vein  ia 
about  3  feet  wide.  A  ditch  baa  been  brongbt  into  the  lode  and  several  tons  of  pay- 
ore  groaad,  sluiced  oot,  and  piled  up  ready  to  be  aent  down  on  a  tram- way  t<i  the  creek, 
where  the  battery  from  the  Big  Bug  Mill  will  he  aet  up,  and  rnn  by  water  from  the 
dilcbto  criiah  it.  Mr.  Hitchcock  informed  us  that  in  alnicingoattheorenow  on  hand 
tbey  aavod  from  $1S  to  $18  per  day,  in  free  gold,  to  the  hand,  which  is  snfBcient  evi- 
dence of  the  value  of  the  vein-matter,  aside  from  what  may  be  in  the  rock  itself.  The 
Isabella  runs  parallel  with  the  Eugenia,  and  dips  into  the  mountain  toward  the  other ; 
is  of  the  same  charaiiter  of  ore  ;  and,  as  the  Ensenia  is  a  perpendicnlar  ledge,  it  is  be- 
lieved that  at  a  depth  of  several  hundred  feet  they  come  together  and  form  one  ledge ; 
or,  in  other  words,  that  the  Eugenia  is  the  ledge  and  the  Isabella  a  spnr.  They  have 
crushed  aome  seven  or  eight  thousand  tons  from  the  Eugenia,  with  good  results,  but  it 
ia  quite  inac«eaaible  on  account  of  its  great  elevation,  and  if  it  can  be  reached  through 
tbe  Isabella,  it  would  greatly  facilitate  its  working  and  render  it  much  more  prolita- 

The  Sexton  Mine,  in  the  Wearer  district,  south  of  Prescott  about  50 
miles,  is  in  the  famous  Antelope  Hill,  from  the  top  of  which  the  largest 
gokl  nuggets  yet  found  in  the  Territory  were  taken  in  18G3  and  1S64. 

The  vein  runs  northeast  and  southwest.  It  has  been  prospected  by 
six  or  eight  shafts,  running  down  small  distances,  and  by  a  tunnel 
driven  into  the  bill  100  feet  from  the  surface.  The  first  vein  cut  by 
tunnel  is  10  feet  9  inches  in  width.  The  companion  vein  has  not 
been  cut  by  tntrnel,  but  appears  much  larger  on  tbe  surfaQe.  The  vein 
increases  in  size  as  it  penetrates  tbe  ground.  Both  veins,  on  the  sur- 
face, have  an  apparent  width  of  30  feet.  This  is  owing  to  the  disin- 
tegration of  the  quartz  and  the  confusion  with  which  it  is  piled  up  on 
the  surface.  The  veins  are  true  fissure-veins,  cutting  the  strata  at  right 
angles,  and  situated  at  the  junction  of  the  primitive  and  secondary 
formation,  in  metamorpbosed  azoic  rocks,  on  the  foot-hills  of  a  large 
granite  mountain  on  the  north  an<l  talcose  clay-slates  south  and  east. 
The  walls  are  talcose  slate,  the  same  as  in  the  Vulture  Mine.  The  ore, 
from  its  disintegrated  character,  is  easily  crnshed,  and  10  stamps  would 
reduce  15  tons  in  one  day  of  24  hours.  The  gold  is  free,  and  without 
the  presence  of  any  minerals  that  would  prevent  amalgamation. 
Mnch  "  specimen  "  rock  has  been  found.  The  surface  of  the  mine 
is  covered  with  immense  croppings,  the  result  of  the  disintegration 
of  centuries,  and  plaiuly  distinguishable  at  a  long  distance. 

Fifty  tons  of  ore  taken  from  croppings  indiscriminately,  and  broken 
in  the  Vulture  Mill,  (at  Wiekenburgh,)  gaveareturnof  $15per  ton.  Ore 
since  crushed  in  arrastras  has  yielded  $37  per  ton.  Three  tons  of  ore 
from  one  of  the  spurs  produced  $573  in  gold, 

Mr,  Stanton,  one  of  the  owners,  writes : 

The  ore  in  the  tunnel  gets  better  in  depth,  and,  in  my  opinion,  as  soon  as  we  get 
below  where  tbe  immenae  body  of  spurs,  which  shoot  out  in  all  directions,  connect 
with  the  main  vein,  it  will  get  ranch  richer.  There  are  over  two  hondred  of  these 
spurs,  running  out  in  all  conceivable  directiona  from  the  mother  vein,  aU  of  which  are 
rich  in  gold,  and  vary  from  3  to  IS  inches  in  thickneas.  Some  of  them  run  a  distance 
of  one  mile  from  the  mother  vein,  others  400  yards,  and  some  not  over  S50  feet.  Gen- 
erally tbey  give  oat  at  a  distance  of  13  to  35  feet,  l)ut  some  go  down  to  a  depth  of  TO 
feet.  The  Marcna  main  shaft  ia  down  to  a  depth- of  90  feet,  and  is  twice  richer  than  on 
the  surface.  The  solphurets  yielded  $800  per  ton.  These  are  all  spurs  of  tbe  Great 
Sexton.  Tbey  have  no  walls,  and  run  straigtit  down  withont  any  pitch.  The  Maicns 
spur  can  be  plainly  traced  to  where  it  intersects  the  Seston  at  the  tunnel.  All  these 
spurs  impoverish  the  main  lode  on  the  surface. 

Tbe  great  body  of  ore  in  this  mine,  (even  should  it  not  average  over 
$20  to  $30  per  ton,)  and  its  location  upon  the  highway  from  Wiekenburgh 

to  Prescott,  make  it  a  very  desirable  property,  and  a  movement  is  on 
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foot  to  organize  a  company  in  New  York  for  its  development  upon  an 
extensive  scale.  It  promises  to  be  a  -worthy  rival  of  the  great  Vulture 
Mine,  from  which  it  ia  not  over  40  miles  distantj  and  which  it  closely 
resembles  in  many  particulars.  > 

Daring  the  year  quite  rich  placers  have  been  discovered  in  the  Santa 
Maria  district,  about  80  miles  southwest  of  Prescott.  The  gold  is 
coarse,  but  of  good  quality,  and  a  considerable  quantity  has  been  taken 
out.  The  lack  of  water  is  a  drawback,  and  Americans  are  not  usually 
expert  in  the  Mexican  ptoceaa  of  "dry  washing."  The  largest  nugget 
yet  found  in  these  placers  ia  valued  at  between  $50  and  $60. 

The  Arizona  Miner  has  the  following  concerning  a  discovery  of  cinna- 
bar: 

Everybody  about  town  will  recollect  that  tliree  or  four  Ti-eeks  ago  there  was  a  little 
stir  on  account  of  eome  cinna^)a^■^)re  that  was  hronght  in  by  smne  prospectors.  Nii- 
meroua  tests  were  made  and  (|iiicksilTcr  found  in  all  the  rock.  John  Malconnh  and 
Joe  Stone  arrived  in  town  Tuesday,  having  been  oat  to  make  locations.  Ttiey  brought 
in  about  20  pounds  of  ore.  The  lode  ia  situated  on  the  Verde  River,  which  croasea  it 
several  miles  below  Sqaaw  Peak,  and  shows  for  a  long  distance  on  both  sides  of  tiie 
Btream.  Malcomb  and  Stone  report  that  there  are  large  holes  along  the  vein,  excavated 
evidently  by  Indians,  who  n?ed  the  ore  for  paint.  The  ore  is  identical  in  a]ipearanco 
with  the  pieces  which  have  been  found  in  the  old  Indian  caujps  for  jeais  paht  iu 
Yavapai  County. 

^lOIIAVE   COtlSTY. 

This  county  embraces  the  northwestern  part  of  the  Territory.  Many 
mineral -bearing  lodes  have  been  found  within  its  boundaries,  and  some 
near  to  the  Colorado  Eiver  have  been  favorably  known  for  a  number  of 
years  past.  The  principal  mineral  belt  developed  to  this  time  extends 
from  the  southern  line  of  the  county  north  about  100  miles,  and  runs 
parallel  with  the  Colorado  Eiver,  and  about  30  miles  east  of  the  same. 

McCrackin  district. — Perhaps  the  most  noted  lode  in  the  county  ia  the 
McCrackin,  named  after  the  discoverer,  a  pioneer  iu  Arizona.  It  was 
found  in  Auguat,  1874,  and  has  been  quite  extensively  developed.  The 
lode  ia  well  incased  in  walls,  and  is  from  15  to  39  feet  in  thickness,  and 
haa  every  appearance  of  a  true  flssure-vein.  The  larger  part  of  the  oie 
taken  out  la  base,  containing  lead  and  copper,  but  yielding  an  average 
of  about  $75  per  too  iu  silver.  A  San  Francisco  company  ia  negotiatiug 
for  the  purchase  of  this  valuable  property. 

One  who  visited  the  mine  in  June  last  writes : 

At  present  the  McCra*kin  Mine  is  working  some  thirty  or  forty  men,  which  number 
will  he  increased  as  soon  as  tools  and  other  facilities  which  are  requisite  arrive,  r 
was  at  the  mine  a  few  days  ago,  and  wasjust  ia  time  to  see  a  new  strike  of  some  of  the 
richest  ore  ever  taken  out  of  the  mine.  This  large  body  of  rich  ore  was  struck  on  the 
claim  known  as  the  Senator,  and  was  the  richest  I  ever  saw.  It  was  about  five  feet 
wido  and  looked  more  like  a  mass  of  chloride  of  silver  than  oi 


The  McCrackin  bed  of  mineral  has  been  traced  for  several  miles,  and 
many  locations  have  been  made  upon  it  which  seem  lo  be  nearly  as  rich 
as  the .liscovery  claim. 

The;  Greenwood  Mine  is  one  of  the  largest  gold-mines  in  Mohave 
County.  There  are  1,000  tons  of  fine  milling-ore  out  on  the  different 
dumtjia  at  this  mine,  and  many  thouaand  more  in  sight.  The  owners  of 
this  valuable  property  intend  adding  several  more  stamps  to  their  mill, 
and  are  thinking  of  purchasing  another  mill  of  twenty  stamps. 

?:'wenty  miles  north  of  the  McCrackin  district  is  the  Cedar  district,  in 
wljicb  the  Hope  and  Hibernia  lodes  assay  from  $100  to  $1,000  per  ton. 

In  the  Wallapai  Mountains,  30  miles  north  of  the  Cedar  district,  a 
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shaft  has  been  sank  to  the  depth  of  100  feet  upon  the  Dean  lode.  It 
shows  a  veiD  about  8  feet  wide,  with  regular  walls,  and  containing  sil- 
ver-ore of  a  high  grade. 

The  Cupel  and  Tiger  Mine  is  considered  one  of  the  most  promising 
mines  in  Wallapai  district. 

The  Oro  Plata  Mine  is  looking  remarkably  wel!.  There  are  already 
50  tons  of  ore  on  the  dumps,  that  will  work  from  $100  to  $500  per  ton, 
principally  gold.  This  mine  has  been  extensively  worked,  and  there 
are  now  many  tons  of  ore  in  sight,  which  the  owners  expect  to  have 
worked  in  the  new  mill  at  Mineral  Park. 

Mr.  Thomas  Christie  has  shipped  nine  tons  of  ore  from  his  mine,  the 
Metallic  Accident,  near  Mineral  Park,  and  he  confidently  expects  to  get 
from  $1,300  to  $1,600  per  ton  tor  it  in  San  Francisco. 

Cerbai  range. — N'orth  of  the  Wallapai  Mountains,  in  the  Ccrbat  range, 
hundreds  of  locations  have  been  made,  nearly  all  of  which  show  rich  sil- 
ver-ores. Some  promising  gold-lodes  have  also  been  found.  A  consid- 
able  amount  of  ore  has  beeu  shipped  to  Saa  Franeiseo,  and  profitably 
sold. 

The  mining-towiis  of  Oerbat  and  Mineral  Park  are  located  in  these 
mountains ;  the  former  is  the  county-seat.  Several  mills  and  furnaces 
have  lately  been  erected,  but  the  writer  has  not  been  able  to  secure  any 
report  of  the  amount  of  ore  reduced. 

The  most  important  lodes  in  this  district  are  the  Keystone,  Lone  Star, 
Shoulder,  Empire,  Little  Grant,  and  Sixty-three.  A  fine  body  of  ore  is 
exposed  to  view  in  all  the  drifts  and  shafts  upon  the  last-named  lode. 
One  of  the  shafts  is  down  to  a  depth  of  more  than  200  feet,  the  vein 
widening  and  improving. 

The  Mocking  Bird  Mine  is  situated  about  two  miles  east  of  Cerbat, 
At  the  bottom  of  the  shaft,  now  over  100  feet  deep,  there  is  a  fine  body 
of  ore.  Two  tunnels  are  connected  with  the  shaft  at  a  depth  of  50  feet. 
From  one  of  these  a  quantity  of  rich  ore  has  been  taken  out. 

Peaeoch  range. — Twenty-flve  miles  east  of  Mineral  Park  is  the  Pea- 
cock range  of  mountains,  and  at  the  north  end  of  the  range  is  located 
the  Hackberry  Mine.  The  mine  is  situated  on  the  northeast  slope  of 
the  mountain,  about  1,400  feet  above  the  valley.  The  rich  vein  of  silver 
ore  is  from  10  to  18  inches  thick,  and  will  average  one  foot  in  thickness, 
The  ore-vein  lies  upon  its  parent  ledge  and  cleaves  off  free  from  it,  so 
much  so  that  it  seems  almost  independent  of  the  6  to  8  feet  of  brown 
quartz  that  forms  its  foot-wall.  The  hanging- wall  is  a  soft  porphyry, 
with  a  thick  stratum  of  white  clay  separating  it  from  the  vein.  The 
vein  has  been  opened  by  six  shafts  within  a  distance  of  700  feet.  The 
deepest  shaft,  at  about  50  feet,  (water-level,)  developed  a  baser  ore,  and 
at  62  feet  the  vein  is  solid  and  14  inches  thick,  and  the  ore  averages 
$340  per  ton.  From  50  feet  down  the  ore  will  have  to  be  roasted ;  above 
that  it  is  free,  and  will  work  up  to  SO  per  cent,  with  the  ordinary  treat- 
ment of  salt  and  sulphate  of  copper. 

Hon.  A.  E.  Davis  and  W.  B.  Eidenour,  esq.,  the  discoverers,  hiive  put 
a  5stamp  mill  on  the  Hackberry  Mine,  and  have  every  reason  to  Relieve 
that  it  will  pay  well. 

The  facilities  for  mining  are  as  good  in  this  district  as  anywhere  in 
Arizona.  Water  is  abundant,  and  wood  can  be  furnished  at  low  cost, 
as  there  is  much  of  it  close  at  hand. 

East  of  the  Peacock  range  exploration  has  been  extended  into  a  laiely 
unknown  region,  and  a  finely-timbered  and  well-watered  country  has 
been  found,  abounding  in  game  and  bearing  a  rich  profusion     " 
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yUMA   COUHTT. 

The  priocipal  mines  ia  Yuma  County,  whicli  comprises  the  south- 
western part  of  the  Territory,  are  those  of  the  Castle  Dome  district, 
upon  the  Colorado  Kiver.  They  have  so  often  been  referred  to  in  these 
reports  that  it  will  now  suffice  to  say  that  recent  work  upon  them  has 
abundantly  confirmed  their  permanency  and  value.  Much  ore  has  been 
shipped  to  San  Francisco,  where  it  has  an  established  reputation,  and 
finds  a  ready  market. 

W.  J.  Berry,  esq.,  the  editor  of  the  Arizona  Sentinel,  published  at 
Tama,  the  county-town,  recently  said  of  these  mines,  with  which  he  is 
personally  familiar : 

The  wliole  district  is  almost  one  solid  mass  of  metal.  TbouBands  of  tona  of  argentif- 
erous galena  liave  been  shipped  to  San  Francisco  for  reduction,  and,  after  paving  all 
expenses,  have  yielded  a  handsome  return  to  tbe  miner.  Mr.  Miller's  f  nmaoe  is  in  op- 
eration, and  has  turned  out  a  vast  amonnt  of  rich  bullion,  but  it  will  require  a  hun- 
dred furnaces  to  smelt  the  ore  that  can  readily  be  taken  from  these  EDinee,  and  th^t 
for  an  indefinite  time.  And  then  this  district  lias  facilities  unsurpassed  for  the  min- 
ing and  reduction  of  ores.  Wood,  water,  and  grass  are  abundant,  and  of  the  best. 
Lime  and  iron  and  £re-clay  are  also  here  in  abandance,  and  a  large  navigable  river 
runs  almost  at  the  base  of  the  mines. 

Captain  Nagle,  an  owner  in  the  Castle  Dome  mines,  has  lately  erected 
at  Tuma  works  for  the  reduction  of  argentiferous  galena  and  all  smelt- 
ing-ores,  which  are  likely  to  greatly  facilitate  mining  operations  in 
Yuma  County. 

He  considers  the  location  a  fortunate  one,  because  it  is  at  a  junction 
where  the  ores  from  Castle  Dome,  in  which  galena  largely  predominates, 
can  meet  those  from  Southwestern  Arizona  near  the  Sonora  line,  which 
are  rich  in  silver,  without  carrying  enough  galena  to  form  a  flux,  and 
that  by  combining  the  two  the  advantageous  reduction  of  both  can  be 
made. 

FUicers. — ITew  placers  have  been  discovered  near  Ehrenberg,  in  this 
county.  Itich  gold-dust  is  found  throughout  an  area  about  40  miles  la 
length  and  15  in  width.  Nuggets  worth  from  $2  to  $10  have  been  taken 
out.    There  is  little  if  any  water,  and  the  dry-washing  process  is  used. 

Mexicans  continue  to  bring  in  gold  from  the  vicinity  of  Gila  City,  20 
miles  from  Tuma,  where  placers  have  been  worked  for  many  years. 

THE  BULLION  PRODUCT. 

Mr.  Valentine,  the  efiicient  superintendent  of  Wells,  Fargo  &  Oo.'s 
express  business,  published  December  30, 1875,  his  annual  statement  of 
the  product  of  precious  metals  on  the  Pacific  coast,  including  British 
Columbia  and  the  west  coast  of  Mexico,  but  excluding  New  Mexico.  In 
bis  accompanying  remarks  he  said : 

Prof.  R.  W.  Raymond  credits  Sew  Mexico  (omitted  in  our  statement)  and  Arizona 
combined  with  $987,000,  whicii  is  a  liberal  allowance.  Wo  have  been  unable  to  ob- 
tain any  data  that  justify  a  showing  so  favorable. 

This  criticism  requires  me  to  state  that  my  figures,  referred  to  by  Mr. 
Valentine,  were  given  for  New  Mexico  and  Arizona  separately,  and  not 
"combined;"  that  they  were  for  1874,  not  1875:  that  the  $500,000 
credited  for  1874  to  New  Mexico  was  complained  of  by  the  citizens 
generally  as  too  low  an  estimate ;  that  the  $487,000  credited  in  the 
same  year  to  Arizona  was  baaed  largely  on  detailed  reports,  which  are 
printed  in  my  volume ;  that  at  the  time  Mr.  Valentine  compared  my 
returns  with  his  own,  I  had  published  no  returns  for  the  period  he  was 
considering ;  and  that  the  governor  of  Arizona  reported  the  product  of 
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that  Territory  for  the  fiscal  year,  in  an  ofBcial  communication  to  the 
Dii-ector  of  the  Mint,  as  $1,000,000. 

Mr.  Valentine's  estimate  of  the  product  of  Arizona  for  1875  is  as  fol- 
lows: 

Gold  dust  and  bullion  by  express $23, 500 

Ores  and  base  bullion  by  freight  * 85, 593 

109, 093 
That  this  is  ridicalously  low,  ro  one  who  knows  how  many  men  are 

mining  in  Arizona  can  for  a  moment  doubt. 
John  Wasson,  esq.,  surveyor-general  of  Arizona,  and  editor  of  the 

Arizona  Citizen,  having  been  reque.sted  to  furnish  an  estimate  of  the 

gold  and  silver  product  of  the  Territory  for  1S75,  made  the  following 

response : 

1.  Tliero  aTenoespTRSS-ofBceBin  Arizona  tbrougli  which  gold  and  silver  are  shippeil, 
and  hence  iio  means  of  procuriDg  reliable  figures  as  to  the  anjoual;. 

2.  Nearly  every  ontgoing  mail  carries  golil-bullion  by  the  pound.  The  letter-post- 
age per  ponad  is  only  96  centB,  and  the  mail  is  regarded  cheaper,  and  by  many  safer, 
than  anj;  other  available  way  of  shipment. 

3.  Individuals  are  constantly  carrying  out  bags  of  gold  and  gold  briclis  and  some 
silver  bricfes,  all  taking  the  utmosb  care,  for  prudential  reasons,  to  conceal  from  the 
public  both  tbe  fact  and  amount  thereof. 

4.  Every  steamer  from  Yuma  to  San  Francisco  carries  considerable  silver  contained 
in  shipments  of  ore. 

5.  The  general  belief  is  that  the  product  of  gold  and  silver  in  Arizona  for  1875  was 
Mly  11,500,000;  and  this  has  been  so  often  asserted  by  those  most  capable  of  knowing 
that  any  other  statement  would  be  regarded  as  not  nearly  ao  accurate. 

Taking  into  consideration  the  natnral  tendency  of  resident  observers 
to  overestimate  the  aggregates  of  an  indnstry  which  they  know  only  in 
detail,  and  also  the  fact  that  bullion  carried  in  private  hands  may  sub- 
sequently be  consigned  to  some  public  conveyance  and  be  credited  to 
another  source  than  that  of  its  origin,  I  think  it  advisable  to  set  down 
the  product  of  Arizona  at  $760,000  for  the  year  1875;  an  estimate  in 
which  I  regret  that  I  must  differ  widely  with  Mr.  Valentine's  nsnallj 
judicious  figures. 
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CHAPTER    XI. 


A  CENTUKY  OF  MINING  AND  METALLURGY  IN  THE  USITED 
STATES. 

By  Hon.  Abram  S.  Hewitt." 


Mining  enterprises  were  among  the  motive  powers  to  the  exploration, 
conquest,  and  colonization  of  the  New  TVorld,  The  desire  to  find  a 
sborter  route  to  the  profitable  trade  of  India,  and  the  desire  to  conquer 
new  territory,  wherever  it  might  be  found,  in  the  name  of  some  Catholic 
or  Protestant  eovereign  of  Europe,  were  accompanied,  both  in  North  and 
South  America,  by  eager  hopes  of  the  discovery  of  gold  and  silver. 

The  history  of  the  plunder  of  the  metallic  wealth  and  the  development 
of  the  mineral  resourcea  of  Mexico  and  South  America  does  not  lie 
within  my  present  purpose.  The  early  enterprises  of  thia  kind  in  the 
northern  part  of  the  continent,  were  less  snccessful,  though  the  progress 
of  two  hundred  years  has  made  them  more  beneficial,  to  national  pros- 
perity, tor  reasons  which  I  shall,  perhaps,  be  able  to  indicate. 

Gold  was  found  in  moderate  qnantities  in  use  among  the  Indian  tribes 
of  the  present  Southern  States.  The  Spaniards  under  De  Soto,  follow- 
ing this  clew,  and  led  on  by  stories,  exaggerated  or  misunderstood,  of 
their  Indian  guides,  made  a  wide  supecflcial  exploration  in  search  of  the 
origin  of  this  treasure.  They  are  supposed  to  have  excavated  many  of 
the  diggings  in  North  and  South  Carolina  and  Georgia  which  are  now 
overgrown  with  forests ;  but  no  rich  deposits  appear  to  have  been  dis- 
covered and  no  permanent  operations  undertaken. 

In  the  great  charter  of  King  James,  by  which,  in  1606,  the  right  to 
explore  and  settle  the  North  American  continent  from  the  thirty  fourth 
to  the  forty-fifth  parallel,  was  granted  to  the  London  and  Plymouth 
Companies,  it  was  provided  that  one-fifth  of  the  gold  and  silver  and  one- 
fifteenth  of  the  copper  which  might  be  discovered  should  belong  to 
the  Crown,  One  of  the  earliest  expeditions  of  Capt.  John  Smith,  in 
Virginia,  was  the  exploration  of  the  Chickahominy  River,  in  the  hope 
that  it  might  constitute  a  water-way  to  the  Pacific  Ocean ;  and  one  of 
the  next  events  in  the  history  of  the  same  colony  was  a  mining  excite- 
ment, such  as  would  be  called  in  our  California  tongue  a  "  stampede," 
caused  by  the  supposed  discovery  of  gold;  in  which,  fortunately,  John 
Smith  did  not  avail  himself  of  his  official  position  to  take  "stock."  It 
is  a  curious  circumstance  that  gold  really  occurs  in  that  region,  though 

•  The  present  cbapter  was  prepared  as  an  address  before  tbe  American  Inutitute  of 
Mining  Engineers,  of  TOhich  body  Mr.  Hewitt  is  the  president  for  1876.  lo  cocsidera- 
tienoi  eervices  which  I  was  able  to  render  inthecompilationofwaterials,  and  particu- 
larly; in  the  tabniatioa  of  statistics,  it  was  arranged  that  the  address  ebonld  also  be 
fnmished  to  me  a8  a  contribution  to  tbe  present  report,  which,  if  it  bad  been  printed 
immediately  after  its  transmission  to  Congress,  would  have  appeared  at  about  the  time 
of  the  delivery  of  the  address.  In  conseqnenoe  of  the  delay  in  publisliiog  theee  pages, 
Mr.  Hewitt's  address  is  already  widely  known  through  other  mediums;  but  I  do  not 
feel  called  upon,  on  that  account,  to  omit  it  here,  since  it  contains  matter  of  permanent 
and  general  interest.— E.  W.  E. 
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ihe  glittering  dust,  of  which  a  ship-load  was  sent  by  the  deluded  colo- 
nists to  the  jewelers  of  London,  proved  to  be  but  mica  or  iron-pyritea  ; 
and  it  seems  probable  (albeit  this  suggestion  is  not  based  upon  any  ex- 
plicit record  known  to  me)  that  the  presence  of  gold  among  the  Indians, 
and  the  discovery  of  specimens  of  the  quartz  or  slates  of  Virginia  con- 
taining visible  particles  of  it,  gave  rise  to  the  general  excitment,  under 
the  ioflaence  of  which,  without  further  tests  of  value,  a  large  amount  of 
■worthless  material  was  collected,  to  the  neglect  of  necessary  and  profit- 
able industry,  I'rom  this  point  of  view  the  Jamestown  mining  fever 
was  the  prototype  of  many  that  have  since  occurred — all  of  which  may 
be  summed  up  in  the  general  expression,  that  the  mine  "  did  not  pan  out 
according  to  the  samples." 

A  more  promising  industry  was  inaugurated  at  the  same  time  by  the 
sending  of  a  quantity  of  iron-ore  from  Jamestown  to  England  in  1608. 
This  ore,  smelted  iu  England,  yielded  seventeen  tons  of  metal,  probably 
the  first  pig-iron  ever  made  from  North  American  ore.  In  1620,  a  hun- 
dred and  fifty  skilled  workmen  were  sent  to  the  colony  to  erect  iron- 
works; and  it  is  said  that  a  fund,  subscribed  for  the  education  of  the 
colonists  and  Indians,  was  invested  in  this  enterprise,  as  a  safe  and  sure 
means  of  increase.  But,  in  1622,  an  Indian  massacre  broke  up  the  enter- 
prisej  and  both  the  manufacture  of  iron  and  the  education  of  citizens 
and  Indians  have  been  obliged,  ever  since,  to  rely  upon  other  sources  of 
support. 

i'or  an  interesting  collection  of  facts  relative  to  the  beginnings  of  the 
iron  industry  of  the  American  colonies,'!  refer  you  to  the  forthcoming 
work  on  that  subject,  by  our  fellow-member,  Mr.  John  B.  Pearse,  to 
whose  courtesy  I  am  indebted  for  the  opportunity  to  consult  the  advance- 
sheets  of  a  portion  of  the  book. 

According  to  the  statement  of  Colonel  Spotswood,  quoted  by  Mr. 
Pearse,  it  appears  that,  previous  to  1724,  neither  New  England,  Penn- 
sylvania, nor  Virginia  possessed  blaat-furnaces.  Their  product  of  iron 
was  from  bloomeries  only.  According  to  Professor  Hodge,  quoted  by 
Professor  Whitney,  however,  a  furnace  was  built  at  Pembroke,  Mass., 
in  1702;  and  another  authority  states  that,  in  1721,  New  England  pos- 
sessed six  furnaces  and  nineteen  forges.  In  1719  was  passed  the  famous 
resolution  of  the  British  House  of  Commons,  "that  the  erection  of  man- 
ufactories in  the  colonies  tended  to  lessen  their  dependency  on  Great 
Britain."  Only  the  earnest  protest  of  the  colonial  agents  prevented  the 
prohibition  at  that  time  of  the  American  iron  manufacture.  The  next 
thirty  years  witnessed  two  instructive  contests.  The  first  was  that  of 
the  colonial  with  the  domestic  pig-iron  manufacture — a  competion  in 
which  America  was  favored  by  the  abundance  of  her  vegetable  fuel  (the 
employment  of  mineral  coal  in  iron-making  not  having  yet  found  intro- 
duction) in  comparison  with  the  rapidly-waning  forests  of  Great  Britan. 
The  British  manufacture  beiug  protected  by  heavy  duties  on  colonial 
pig-iron,  the  latter  began  to  be  more  and  more  worked  up  into  bar  iron, 
nails,  steel,  &«.,  at  home;  and  this  brought  on  a  new  (Competition  with 
the  British  mauufactnrers  of  these  articles.  In  1750,  a  further  legisla- 
tive attempt  to  regulate  this  trade  was  made  by  Parliament,  which  de- 
creed the  admission  of  colonial  pig-iron  duty  free,  but  prohibited  the 
erection  in  America  of  slitting,  rolling,  or  plating  mills,  or  steel  furnaces, 
ordering  that  all  new  ones  thereafter  built  shonld  be  suppressed  as 


It  will  be  recollected  that  arbitrary  acts  of  this  kind,  for  the  destruc- 
tion of  our  infant  manufactures,  were  among  the  grievances  cited  in  the 
Declaration  of  Independence.  The  extent  of  the  American  iron  manu- 
facture, during  the  ante- revolutionary  period,  can  be  inlerred  only  from 
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scanty  records  of  exports.  These,  beginning  in  1717  witb  tliree  tons, 
had  increased  in  1750  to  abont  3,000  tons;  in  1765,  the  total  is  reported 
at  4,342  tons;  and  in  1771  at  7,525  tons,  the  masinmni  annual  export. 
The  outbreak  of  the  war  of  course  put  an  end  to  exportation  and  caused 
a  great  demand  for  war  material,  which  occupied  and  rapidly  extended 
the  means  of  manufacture  possessed  by  the  country.  The  expanded 
iron  industry  suffered  a.  severe  collapse  when,  at  the  close  of  the  war, 
not  only  this  demand  ceased,  but  the  reopened  porta  admitted  large 
quantities  of  foreign  iron — the  successful  employment  of  mineral  coal, 
the  steam-engine,  and  puddling  having  by  that  time  laid  the  foundation 
of  English  supremacy  in  the  iron  manufacture. 

The  earliest  copper-mining  company  of  which  we  find  any  record — 
according  to  Professor  Whitney,  in  his  excellent  work  on  the  metallic 
wealth  of  the  United  States,  the  earliest  incorporated  mining  company 
of  any  kind — was  chartered  in  1709,  to  work  the  Sinsbury  mines,  at 
Granby,  Conn.  These  mines  were  abandoned  in  the  middle  of  the 
eighteenth  century,  afterward  bought  by  the  State  of  Connecticut,  and 
used  as  a  prison  for  sixty  years.  Mining  was  resumed  in  them  about 
1830,  and  after  a  few  years  they  were  again  abandoned.  The  ores  were 
mostly  shipped  to  England,  and  seem  to  have  been  lean.,  The  deposit  be- 
longs to  the  class  of  irregular  bunches,  nodules,  seams,  or  limited  beds,  in 
the  New  Eed  Sandstone,  near  its  junction  with  trap.  This  formation  was 
the  scene  in  New  Jersey,  also,  of  early  mining  activity.  The  Schuyler 
mine,  near  Belleville,  on  the  Passaic,  was  discovered  about  1719,  and 
proved  more  profitable  to  its  owners  before  the  Revolution  than  it  ever 
has  been  since  that  time  to  any  of  the  series  of  individuals  and  companies 
that  have  expended  large  sums  in  its  development.  In  fact,  the  chief 
blessing  conterred  upon  mankind  by  the  Schuyler  mine  arises  from  the 
circumstance  that  the  first  steam-engine  ever  built  wholly  in  America 
was  constructed  in  1793-'94  at  the  small  machine-shop  attached  to  the 
smelting-works  at  Belleville,  my  father  being  the  pattern-maker  in  the 
party  of  mechanics  sent  out  by  Bonlton  &  Watt  for  the  purpose  of 
erecting  an  engine  for  the  Philadelphia  water-works  in  Center  Square. 
In  1751  a  copper-mine  was  opened  near  New  Brunswick ;  and  the 
Bridgewater  mine,  near  Somerville,  was  operated  previous  to  the  Eevo- 
lutiou,  though  even  then,  it  is  suid,  with  much  loss  of  capital.  New 
Jersey's  record  in  copper-mining  is  not  a  cheerful  one;  but  her  unsur- 
passed ranges  of  iron-ores  may  well  console  her.  Betrayed  by  the 
treachery  of  Triassic  and  trap,  she  can  flee  to  the  shelter  of  the  crystal- 
line schists.  Pennsylvania  was  not  without  her  copper-mining  in  the 
colonial  period,  the  Gap  Mine,  in  Lancaster  County,  having  been  opened 
in  1732. 

Already  during  the  colonial  period  theflrst  red  gleamsof  the  future  glory 
of  the  Lake  Superior  mines  had  appeared.  The  intrepid  Jesuit  fathers, 
Marquette  and  others,  who  penetrated  the  wilderness  from  Acadia  to 
the  G-ulf,  to  carry  both  the  Cross  of  their  reUgiou  and  the  Lilies  of  their 
eovereigD,  had  made  extensive  explorations  on  the  Upper  Peninsula, 
and  published  glowing  accounts  of  the  abundance  of  copper,  to  which 
litter  travelers  added  legends  of  gold  and  precious  stones.  Before  them, 
the  Indian  tribes,  whose  stone  tools  now  furnish  subjects  of  inquiry  to 
the  archaeologist,  had  wrought  rudely  upon  the  deposits  which  nature 
had  left  in  a  condition  so  exceptionally  pure  as  not  to  need,  for  the  pro- 
duction of  limited  amounts  of  metal,  the  iuterveutiou  of  metallurgical 
processes.  The  first  recorded  mining  operations  on  the  part  of  white 
men  were  those  of  Alexander  Henry,  near  the  Forks  of  the  Ontonagon, 
in  1771.  As  is  well  known,  however,  the  active  development  of  this 
region  dates  from  the  publication  of  Houghton's  Geological  Report,  in 
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1S41,  aiid  the  extioguislinieiit  of  the  Chippewa  title  by  the  treaty  of 
1843. 

Lead-mining  in  this  country  may  also  claim  an  ancient  origin — as  we 
reckon  antiquity.  As  early  as  1651,  Governor  John  Winthrop  received 
his  famous  license  to  work  any  mines  of  "  lead,  copper,  or  tin,  or  any 
minerals,  as  antimony,  vitriol,  black  lead,  alam,  salt,  salt- springs,  or  any 
other  the  like,"  and  "to  enjoy  forever  said  mines,  with  the  lands,  woods, 
timber,  and  water  within  two  or  three  miles  of  said  mines."  As  he  re- 
ceived also  a  special  grant  of  mines  and  minerals  in  the  neighborhood  of 
Middletown,  Conn.,  it  is  not  unlikely  that  the  old  Middletown  silver-lead 
mine,  the  date  of  the  discovery  of  which  is  not  precisely  known,  was 
opened  by  him  or  his  snccessors.  The  nickel  and  cobalt  mines  near  Ches- 
ter, in  Connecticut,  once  held  to  be  very  promising  deposits,  are  also 
believed  to  have  been  originally  worked  by  Governor  Winthrop  ;  but 
nickel  was  not  valuable  in  those  days ;  and  the  lead  and  copper  in  these 
ores  do  not  seem  to  have  been  abandaut.  Unfortunately,  now  that 
nickel  and  cobalt  are  so  valuable  as  to  repay  amply  the  cost  of  extract- 
ing them  when  they  are  present  in  a  small  percentage  only,  these  Con- 
necticut ores  no  longer  correspond  (if  indeed  they  ever  did)  to  the  analysis 
and  accounts  formerly  given  as  to  their  nickeliferous  character. 

The  old  Southampton  silver-lead  mine  in  Massachusetts,  well  known 
to  mineralogists,  was  commenced  in  1765  by  Connecticut  adventurers; 
bnt  its  operations  were  suspended  by  the  revolutionary  war.  Lead 
mines  in  Columbia  and  Dutchess  Counties,  New  York,  were  also  worked 
at  an  early  period ;  and,  no  doubt,  all  over  the  country  occupied  or 
controlled  during  the  war  by  the  American  forces,  there  were  small  and 
desultory  surface  operations,  furnishing  lead  for  the  use  of  the  Army. 

The  Indians  inhabiting  tlie  Mississippi  Valley  before  the  advent  of 
the  whites  probably  did  not  understand  the  metallurgy  of  lead.  Ga- 
lena has  been  found  in  the  western  mounds,  but,  it  is  said,  no  lead.  In 
1700  and  1701  PereLeSueurmadehisfamousvoyage  up  the  Mississippi, 
discovering,  as  he  claimed,  many  lead  mines.  Lead  intning  was  begun 
in  Missouri  in  1720,  while  that  country  belonged  to  France,  and  ander 
the  patent  granted  to  Law's  famous  Mississippi  Company.  Mine  la 
Mott«,  named  after  a  mineralogist  who  came  over  with  Kenault,  tbe  su- 
perintendent, was  one  of  the  first  discoveries.  It  has  been  in  operation 
at  intervals  ever  since,  and  is  now  successfully  managed  by  Mr.  Cogswell, 
a  member  of  our  institute,  who  may,  I  think,  truthfully  claim  that  he 
has  ehargeoftheoldestminingenterprise  still  active  in  the  United  States. 
The  ores  yield  a  small  percentage  of  nickel  and  cobalt,  as  well  as  lead. 

It  was  in  1788  that  Dnbuqne  obtained  from  the  Indians  the  grant 
under  which  he  mined,  until  the  year  of  bis  death,  where  the  city  now 
stands  which  bears  his  name.  The  land  was  subsequently  ceded  to  the 
United  States  by  the  Indians,  and  the  representatives  of  Dubuque  were 
forcibly  ejected. 

Such,  then,  was  the  condition  of  oor  mining  industry  at  the  commence- 
ment of  our  national  existence.  We  occupied  but  a  strip  of  territory 
on  the  Atlantic ;  and  even  in  that  limited  area  we  had  scarcely  learned 
the  nature  and  extent  of  the  mineral  resources  to  be  utilized.  Anthra- 
cite and  petroleum,  quicksilver  and  zinc,  were  nuknown  as  treasures 
within  our  reach.  The  rapid  extension  of  possession,  government,  pop- 
ulation, and  industry  over  plains  and  mountains  to  the  Pacific,  which 
has  been  effected  in  a  hundred  years,  is  but  the  type  of  a  conquest  and 
progress  which  has  advanced  with  equal  rapidity  in  every  department 
of  human  labor,  and  nowhere  more  notably  than  in  the  departments  of 
mining  and  metallurgy.  The  tables  whicih  Dr.  Eaymond  has  prepared, 
and  which  will  be  printed  to  accompany  these  remarks,  show  that  this 
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country  has  produced  during  the  century  ending  with  1875,  of  gold,  aboat 
66,68O,00U  troy  ounces,  worth  about  $1,332,700,000;  of  silver,  abont 
201,300,000  troy  ounces,  worth  about  $261,450,000;  of  quicksilver, 
840,000  flasks,  or  64,206,000  pounds  avoirdupois;  of  copper,  200,000 
tons;  of  lead,  855,000  tons;  of  pig-iron  40,000,000  tons;  of  anthracite  coal, 
351,521,423  tons,  (the  ton  in  all  these  cases  being  2,240  pounds  avoirdu- 
pois;) and  of  petroleum,  70,594,600  barrels.  The  product  of  these 
leading  industries  for  the  year  1875  were:  gold,  $33,400,000 ;  silver, 
$41,400,000;  quicksilver,  53,706  flasks;  copper,  l.'>,625  tons;  lead, 
53,000  tons;  pig-iron,  2,108,554  tons;  zinc,  about  15,000  tons ;  anthracite, 
20,643,509  tons;  bituminous  coal,  about  26,000,000  tons;  petroleum, 
8,787,506  barrels. 

In  order  that  a  clear  idea  may  be  formed  as  to  the  relative  position 
now  held  by  the  United  States  in  the  world  of  mining  and  metallurgy,  I 
have  selected  the  production  of  coal,  which  is  the  main  reliance  for 
power  of  all  organized  industry,  and  of  iron,  which  is  the  chief  agent  ot 
civilization,  as  the  basis  of  comparison  with  other  nations,  using,  so  for 
as  coal  is  concerned,  the  figures  given  in  the  Porty-seeond  Annual  Re- 
port of  the  Philadelphia  Board  of  Trade,  for  the  year  1873.* 

Tnoa.  Per  cert. 

Great  Britain 127.016.747  46.4 

United  States 50,512,000  18  4 

Germany 45.335,741  16.5 

France 17,400.000  6.4 

Belginm 17,000,000  6.« 

Austria  and  Hnngary 11,000,000  4.0 

RnsBia 1,200,000  0.5 

Spain ■ 570,000  0.2 

Portnsjal 18,000  — 

Nova  Scotia 1,051,567  0,4 

Auetraiia 1,000,000  0,4 

India 500,000  0,3 

Otber  coantriea 1,000,000  0.4 

Total 273,704.055  100.0 

The  following  estimate,  in  round  numbers,  of  the  ^'orld's  present  pro- 
duction of  iron  is  taken  from  various  sources,  and  may  be  considered 
approximately  correct.  .The  figures  for  Great  Britain  and  Prance  are 
those  of  1874,  and  the  product  of  the  United  States  for  the  same  year 
has  been  taken.  For  other  countries  the  estimates  are  principally  for 
1871  or  1872,  except  Austria  and  Hungary,  for  which  the  official  returns 
for  1873  have  been  taken. 

The  quantities  are  given  in  tons  of  3,240  pounds. 

Tons.  per  cent. 

Gre.1t  Britain 5,991,000  45.2 

United  States 2,401,000  IS.l 

Germany 1,600,000  13.1 

France 1,360,000  10.3 

Belginm 570,000  4.3 

Austria  and  Hungary 365,000  2.7 

EnflBia 360,000  3.7 

Sweden  and  Norway 306,000  9.3 

Italy 73,000  0.5 

Sp^n 73,000  0.5 

Switzerland 7,000  — 

Canada 20,000  0.2 

South  America ; 50,000  0.4 

■1  wisb  to  acknowledge,  for  these  and  other  figures  relating  to  coal,  my  obligations 
to  Mr.  K.  P.  Rothwell,  who  lias  freelj;  placed  at  my  disposal  the  very  extensive  and 
elaborate  compilationa  of  statistics  irhich  are  to  form  the  basis  of  an  exlianstive  paper 
by  his  experienced  hand  on  that  auhject. 
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Tons.  Percent. 

Japan i),000  0.1 

Abi» 40,000  O.iS 

Africa 25,000  0.3 

Australia 10,000  0.1 

Total I3,ae0,000  100.0 

An  examination  of  tliese  tables  will  serve  to  show  that  in  the  products 
which  measure  the  manufacturing  industry  of  nations,  Great  Britain 
stands  first  and  the  United  States  second  on  the  roll,  and  that  there  is 
a  clear  and  almost  identical  relation  betweea  the  product  of  coal  and  the 
product otiron.  TheUnitedStatesnowprodueesasmuchcoalandironas 
Great  Britain  yielded  in  1850.  We  are  thus  gaming  steadily  and  surely 
upon  our  great  progenitor,  and  in  the  nature  of  things,  as  the  population 
of  this  country  grows,  must,  before  another  century  rolls  around,  pass 
far  beyond  her  possible  limits  of  production,  and  become  the  first  on  the 
international  list,  because  we  have  the  greatest  geographical  extent, 
and  our  natural  resources  are  upon  so  vast  a  scale  that  all  the  coal  area 
of  ail  the  rest  of  the  world  would  only  occupy  one-fourth  of  the  apace  in 
which,  within  our  borders,  are  stored  up  the  reserves  of  future  power. 

In  a  hundred  years  we  have  thus  reached  a  point  at  which  tor  coal, 
iron,  gold,  silver,  copper,  lead,  and  zinc,  we  are  independent  of  the 
worid,  with  abundant  capacity  to  supply  as  well  our  growing  wants,  as 
to  export  these  blessings  of  civilization  to  other  and  less  favored  lands, 
as  soon  as  oar  labor  and  our  legislation  are  adjusted  to  the  conditions 
which  will  enable  us  to  compete  in  foreign  markets.  One  hundred 
yeais  ago  we  proclaimed  our  political  independence,  and  we  maintained 
it  by  force  of  arms;  we  are  now  in  a  position  to  proclaim  our  industrial 
and  commercial  independence,  and  maintain  it  by  the  force  of  peaceful 
agencies  against  friendly  competition. 

A  striking  view  of  this  prosperous  development  is  presented  by  the 
magnificent  mineral  collection  under  the  charge  of  Professor  Blake,  in 
the  Government  building  at  the  neighboring  Exposition — a  collection 
which  constitutes  the  first  worthy  National  Museum  of  Mining  and  Metal- 
lurgy. 

Never  was  a  century  of  free  government  celebrated  under  such  favor- 
able conditions;  never  was  free  government  so  justified  by  the  material 
results  it  has  produced.  But  let  us  not  coueeSl  from  ourselves  the  fact 
that  mere  growth  in  wealth,  mere  development  in  industry,  mere  increase 
in  population  are  not  the  best  evidences  of  national  greatness ;  and  un- 
less our  progress  in  art,  learning,  morals,  and  religion  keeps  pace  with 
our  material  growth,  we  have  cause  rather  for  humiliation  than  for  glo- 
rification. 

"  Whatsoever  things  are  true,  whatsoever  things  are  honest,  whatso- 
ever things  are  just,  whatsoever  things  are  pure,  whatsoever  things  are 
lovely,  whatsoever  things  are  of  good  report"  constitute  the  real  glory 
of  a  nation,  without  which  the  magnificent  material  structure  which  in 
a  century  we  have  reared  will  disappear  "  like  the  baseless  t!abric  of  a 
vision." 

lu  a  hundred  years,  as  I  have  said,  we  have  reached  a  point  at  which 
for  every  one  of  the  minerals  and  metals  named,  we  are  indepeudent  of 
the  world,  having  the  capacity  to  supply  our  own  growing  domestic  de- 
mand, and  also  to  export  to  foreign  lands. 

It  is  not  my  purpose  to  trace  in  detail  the  steps  by  which  this  degree 
of  progress  has  been  achieved.  The  narration  of  successive  events  alone, 
without  any  discussion  of  underlying  causes' and  accompanying  eftects, 
would  consume  far  more  time  than  I  could  command.  So  far  as  the  lead- 
ing epochs  of  the  history  are  concerned,  I  think  they  may  be  fairly 
summed  up  in  the  following  mere  catalogue : 
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1.  First  of  all,  must  be  named  the  erectiou  in  Philadelphia,  in  1794,  of 
the  first  steam-engine  in  America.  We  celebrate  this  year  the  centeu- 
nial  anniversary  of  a  greater  power  than  the  United  States  of  America — 
a  wider  revolntion  than  our  War  of  Independence.  It  was  in  1776  that 
James  Watt  presented  to  the  world  the  perfected  steam-engine,  all  the 
improvements  of  which  since  his  day  are  not  to  be  compared  with  those 
which  he  devised  apon  the  rude  machioes  of  his  predecessors.  In  one 
hundred  years,  the  steam-engine  has  transformed  the  face  of  the  world 
and  affected  to  its  remotest  corners  the  condition  of  the  human  race. 
Few  changes  have  been  so  profound;  not  one  in  history  has  been  so 
rapid  and  amaziug.  With  reterence  to  the  special  subject  now  under 
consideration,  if  I  were  asked  what  elements  had  most  to  do  with  the 
swift  progress  of  our  country,  I  should  answer,  freedom  and  the  steam- 
engine.  But  deeper  even  than  any  organized  declaiations  or  outward 
forms  of  freedom  lies  the  influence  of  the  steam-engine,  which  has  been 
from  the  day  of  its  birth,  in  spite  of  laws  and  dynasties,  and  all  acci- 
dents of  history,  the  great  emancipator  of  man. 

2.  Gold  mining  in  the  South. — Already  Jeflerson,  in  his  "Notes  on 
Virginia,"  mentioned  the  finding  of  a  lump  of  gold,  weighing  seventeen 
pennyweights,  near  the  Eappahannocb;  and,  about  the  beginning  of 
this  century,  the  famous  Cabarrus  nugget,  weighing  twenty-eight 
pounds,  was  discovered  at  the  Eeed  Mine,  in  North  Carolina.  But  the 
great  gold  excitement  in  the  South  followed  the  discoveries  in  Georgia 
from  1828  to  1830.  The  maximum  of  production  {probably  never  more 
than  $600,000  in  any  one  year)-wa8  from  1S28  to  1845,  since  which  time 
it  has  declined  to  insignificance,  though  a  few  enterprises,  both  in 
hydraulic  and  quartz  mining,  are  now  actively  prosecuted. 

3.  The  ffpe^ting  of  the  anthraeite-eoal  jields  and  the  use  of  anthracite  in 
the  hlastfamaee. — The  first  of  these  e-\-ents  practically  dates  from  the 
year  1820,  although  some  anthracite  found  its  way  to  market  much 
earlier,  and  the  second  from  the  year  1839.  The  latter  was  followed 
by  the  development  of  the  vast  anthra«ite-iron  industry,  which  has 
contributed  so  much  to  the  prosperity  of  Pennsylvania.  The  con- 
nection between  anthracite  and  civilization  was  lonjn;  ago  pointed  out 
by  Sir  Charles  Lyell,  in  connection  with  his  visit  to  this  country,  when 
he  observed  in  this  State,  and  in  this  very  city  where  we  now  stand, 
the  strange  phenomenon  of  a  vast  manufacturing  population  dwelling 
in  neat  houses  and  able  to  keep  themselves  and  their  bouses  clean. 
This  smokeless  fuel  is  a  great  moral  and  aesthetic  benefactor.  It  has  also 
proved  specially  useful  in  metallurgy — one  process  at  least,  the  Amer- 
ican zinc-oxide  manufacture,  being  impracticable  without  it ;  and  in  war 
no  one  will  deny  its  superiority  who  remembers  how  our  cruisers,  burn- 
ing anthracite,  and  hence  not  traceable  at  sea  by  their  smoke,  were 
able  to  spy  and  pursue  the  blockade-runners,  whose  thick  clouds  of 
escaping  bituminous  smote  betrayed  them.  A  table  of  the  produc- 
tion of  anthracite  is  given  herewith,  and  some  further  observations 
concerning  its  control  and  management  will  be  appropriate  under  an- 
other head  of  my  remarks. 

4.  The  use  of  raw  bituminous  coal  in  the  blastfurnace. — This  was  intro- 
duced in  1845. 

5.  The  development  of  the  copper-mines  of  Lake  Superior,  beginning  in 
1845  and  increasing  slowly  but  steadily  to  1862,  when  about  8,000  tons 
of  ingot-eopper  were  produced;  then  declining  for  some  years,  to  re- 
cover in  1868  and  1869  its  lost  ground,  and  since  the  latter  year,  by 
reason  of  The  great  production  of  the  Calumet  and  Hecla  Mines,  to 
attain  an  unprecedented  yield.    The  tables  of  copper  production  for 
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the  United  States,  herewith  given,  show  that  our  present  product  is  not 
far  from  16,000  tons,  of  which  three-foartba  must  be  credited  to  the 
Lake  Superior  mines. 

6.  The  discovery  of  gold  in  California,  in  1848,  or  rather  its  redis- 
covery, since  it  had  previously  been  known  to  both  the  natives  and 
the  Jesuit  missionaries,  and  also  to  hunters  and  trappers.  The  wonder- 
ful direct  and  indirect  results  of  this  event  have  been  too  often  the 
theme  of  orators,  historians,  and  political  economists  to  need  a  further 
description  from  me.  Its  direct  result  in  the  way  of  mining  was  the 
rapid  exploration  of  the  western  Territories  by  eager  prospectors,  and 
the  successive  development  of  placer-mines  in  nearly  all  of  them.  It 
is  difficult  to  fix  the  dates  of  these  beginnings;  but  we  may  assume 
with  sufficient  accuracy  that  gold-mining  practically  began  in  Oregon 
in  1852,  in  Arizona  in  1858,  in  Colorado  in  1859,  in  Idaho  and  Montana 
in  1860.  Witli  the  completer  exploration  of  the  country,  and  the  de- 
cline of  the  placer-mines,  stampedes  have  grown  leas  frequent  and  exten- 
sive than  in  the  earlier  days.  There  is  scarcely  any  corner  of  the  coun- 
try left,  except  the  Black  Hilla  of  Dakota,which  has  not  been  ransacked 
sufficiently  to  show  whether  it  contains  extensive  and  valuable  placer 
deposits;  and  those  districts  which  present  accumulations  of  gold  ia 
such  a  way  as  to  offer  returns  immediately  to  labor  without  capital 
have  been  already  overrun.  The  principal  reliance  of  our  gold-mining 
industry  for  the  future  must  be  quartz  and  hydraulic  or  deep  gravel 
mines.  These  may  be  expected  to  maintain  for  years  to  come  their 
present  rate  of  production,  if  not  to  increase  it.  In  the  table  of  gold 
production,  herewith  given,  there  is,  it  is  true,  a  falling  off  of  late  years, 
but  this  is  to  be  attributed  to  the  placer-mines. 

7.  The  commencement,  about  1851,  of  regular  mining  operations  at  fke 
Sew  Almaden  quicksilver-mine,  in  California. — The  pmdnction  of  this 
metal  in  the  United  States  has  been  thus  far  confined  to  the  State  of 
California,  and  it  will  be  seen  from  the  table  of  the  production  of  the 
New  Almaden  mine  that  it  has  always  furnished  a  large,  though  of  late 
a  waning,  proportion  of  the  grand  total  for  the  country. 

8.  The  middle  of  the  oineteentb  century  was  crowded  with  important 
events  in  metallurgy  and  mining.  It  was  in  1856  that  Mr.  Bessemer 
read  his  paper  at  the  Cheltenham  meeting  of  the  British  Association  for 
the  Advancement  of  Science,  which  inaugurated  for  both  continents  the 
age  of  ateel.  Within  sixty  days  after  that  event  an  experimental  Bes- 
semer converter  was  in  readiness  at  the  furnaces  of  Cooper  &  Hew- 
itt, at  Phillip sburgh,  N.  J.  But  the  experiment  was  not  carried  far 
enough  to  demonstrate  the  value  of  the  newly-proposed  process,  and  it 
was  left  to  the  late  John  A.  G-riswoId  and  his  associates  to  introduce 
anri  perfect  this  wonderful  method  in  the  United  States.  I  speak  more 
briefly  on  this  point  than  its  far-reaching  importance  deserves;  but  in 
thepresence  of  one  whose  acquaintance  with  it  is  so  profound,  and  whose 
services  in  relation  to  it  have  been  so  brilliant  as  those  of  our  honored 
president,  Mr.  HoIIey,  and  of  so  many  gentlemen  as  I  see  before  me  who 
are  worthily  associated  with  him  in  its  glorious  history,  I  could  afford 
to  be  silent  altogether. 

9.  The  commencement  of  the  hydraulic-mining  industry. — The  position  of 
the  auriferous  slates  and  quartz-veius  on  the  west  flank  of  the  Sierra, 
with  the  precipitous  mountains  behind  them  and  the  broad  plain  before, 
has  favored  exceptionally  the  formation  of  deep  auriferous  gravels  in 
which  California  far  exceeds  any  other  known  region.  And  the  same 
topographical  tfeaturea  furnish  the  two  othei'  prime  requisites  of  hy- 
draulic mining,  namely,  an  abundant  supply  of  water  and  a  sufficient 
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grade  of  descent  to  permit  the  use  of  flumes  and  the  escape  of  tailings. 
These  advantages  the  keen-witted  miuers  of  the  Pacific  coast  were 
quick  to  mate  available ;  and  I  think  we  may  set  down  the  invention 
of  hydraulic  mining  which  occurred,  I  believe,  about  1853,  as  ah  epoch 
in  the  progress  of  American  mining.  It  has  given  us  an  entirely  new 
and  original  branch  of  the  art,  involving  many  ingenious  hydrodjnamic 
and  hydrostatic  contrivances ;  and  it  baa  certainly  made  possible  the 
exploitation  of  thousands  upon  thousands  of  acres  of  auriferous  gravel 
which  conld  not  have  been  profitably  handled  in  any  other  way.  The 
mountain  torrents  of  the  Sierra,  caught  on  their  way  to  thePacifie,  have 
been  forced  to  pause  and  do  the  work  of  man.  The  same  agencies  th?t 
buried  the  gold  among  the  clay  and  pebbles  of  the  river-beds  are  now 
made  to  strip  the  covering  from  it  and  lay  it  bare  again.  The  hydraulic 
mines  produce  at  present  not  less  than  $10,000,000  or  612,000,000  annu- 
ally ;  and  many  enterprises  of  this  kind  which  have  been  prosecuted 
through  years  of  expensive  preparation  and  are  now  just  beginning  to 
touch  their  harvests  of  profit,  will  add  henceforward  to  the  product.  I 
may  mention  as  an  illustration  the  extensive  operations  of  the  North 
Bloomfield  and  its  two  allied  companies  in  Oalifornia,  which  have  ex- 
pended in  works  $3,500,000,  and  will  have  sixdeep  tunnels,  aggregating 
over  20,000  feet,  and  canals  supplying  100,000,000  gallons  of  water 
daily. 

10.  We  must  turn  for  a  moment  to  the  East  again,  to  note  the  com- 
mencement of  iron-mining  at  Lake  Superior,  about  the  year  1856.  The 
extraordinarily  pure  and  rich  ores  of  the  upper  peninsula  of  Michigan 
now  fled  their  way,  to  the  extent  of  a  million  of  tons  per  annum,  in 
fleets  of  vessels  across  the  lakes  to  Oleveland,  and  are  thence  distributed 
to  the  furnaces  of  Ohio  and  Pennsylvaniar.  The  similarly  pure  Missouri 
ores  have  built  up  in  like  manner  their  own  market.  The  growth  of 
the  Lake  Superior  iron  business  is  shown  in  the  accompanying  table. 

11.  The  next  great  event  in  the  history  of  American  mining  was  the 
discovery,  in  1859,  that  the  Comstock  lode  was  rich  in  silver.  This 
opened  an  era  of  activity  and  speculation  which  has  scarcely  ceased  since 
that  time.  Singledistrictshavebeen  subjected  to  fluctuatingexperiences, 
passing  from  the  first  enthusiasm  through  all  the  stages  of  hope  to  reac- 
tion and  despair  ;  but  though  the  fortunes  of  each  have  risen  and  fallen 
like  the  changing  tide,  it  has  nearly  always  been  high  water  somewhere. 
Thus  we  have  had  a  succession  of  favorites  in  the  way  of  silver-mining 
districts,  each  one  crowding  its  predecessor  out  of  the  public  notice. 
Of  these  the  following  list  includes  the  most  permanently  productive: 
In  Nevada,  the  Unionville,  Beese  Eiver,  Belmont,  White  Pine,  Eureka, 
Esmeralda,  and  Pioche  districts ;  in  California,  the  argentiferous  dis- 
trict of  Inyo  County;  in  Idaho,  the  Owyhee  district;  in  Utah,  the 
Cottonwood  and  Bingham  districts ;  in  Colorado,  the  silver  districts  of 
Clear  Creek,  Boulder,  and  Summit  Counties,  to  which  the  latest  favor- 
ite, the  San  Juan  region,  may  be  added,  I  have  named  those  localities 
in  which  mining  industry  is  still  active  and  flourishing.  There  is  a 
longer  and  a  sadder  list,  the  funereal  effect  of  which  I  will  not  iutrnde 
upon  this  festive  occasion.  But  it  ought  to  be  remarked  that  the  appa- 
rent failure  and  abandonment  of  many  districts  heretofore  does  not  argue 
their  lack  of  prospective  value.  It  is,  on  the  contrary,  amazing  that 
under  the  adverse  conditions  surrounding  the  industry  of  mining  iu 
regions  "remote,  unfriended,  solitary" — though  not  "slow" — so  many 
communities  should  have  succeeded  in  taking  permanent  root.  Too 
much  is  expected  of  this  industry  when  it  is  required  to  supply  the  lack 
of  labor,  food,  transportation,  government,  and  the  organized  support 
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which  ill  settled  societies  all  the  trades  and  occnpations  give  to  each  other. 
Pioneer  work  is  full  of  peril  and  of  waste ;  and  in  view  of  the  wouiler- 
fpl  results  achieved  by  our  pioneers  in  tniuing,  it  ill  becomes  us  to  sueer 
at  the  losses  and  failures  which  constitute  the  inevitable  cost  of  such 
conquests.  When  the  battle  has  been  gloriously  won,  and  the  spoils  of 
victory  are  ours,  we  do  not  greatly  mourn  over  the  number  of  bullets 
that  may  have  been  fired  in  vain. 

But  through  all  the  vicissitudes  of  silver  mining  in  other  districts, 
the  Comstock  mines  have  maintained  their  place,  an  instance  of  rapid 
exploitation,  and  of  aggregated  wealth  of  produ<ition  unexampled  in 
history.  Here,  too,  there  have  been  intervals  of  failing  hope;  but  a 
new  bonanza  has  always  made  its  appearance  before  the  resources  at 
hand  were  entirely  exhausted  ;  and  we  liave  seen  extracted  from  the 
ores  of  this  one  vein,  during  the  past  fifteen  years,  the  round  sura  of 
$200,000,000  in  gold  and  silver.  Dr.  Raymond,  in  the  table  herewith 
given,  assumes  the  product  of  gold  to  have  been  (on  the  authority  of 
Mr.  Hague)  about  40  per  cent,  of  the  entire  value.  We  have,  therefore, 
from  the  Comstock  mines  during  the  period  named,  $80,000,000  gold, 
and  $120,000,000  silver. 

The  swift  development  of  these  mines,  and  the  active  commeneement 
about  the  same  time,  of  deep  quartz  mining  operations  in  Oaliforuia,  led 
to  a  remarkable  progress  in  mining  machinery,  and  to  the  perfection  of 
two  distinctively  American  processes.  I  refer  to  the  California  stamp- 
mill  and  amalgamation  process  for  gold,  and  the  Washoe  pan-process  for 
silver.  Jfeither  of  these  is  so  novel  in  principle  as  the  bydraulic-pre«es8 
of  gold  mining  already  mentioned ;  but  both  of  them  have  received  the 
peculiar  impress  of  an  ingenuity  and  meobanieai  skill,  partly  innate  in 
our  national  character,  and  partly  the  product  of  the  stem  pressure  of 
economic  necessities.  Into  the  fruitful  field  of  further  metallurgical 
improvements  born  of  our  Western  mining  industry — or  adopted  by 
it — such  as  the  Blafce  rock-breaker,  the  Stetefeldt  roaatiug-furnace,  the 
Briickner  cylinder,  the  Piattner  chlorination,  and  many  others  less 
widely  known,  I  cannot  enter  here.  Our  people  have  advanced  in  this 
line  with  headlong  energy,  and  accomplished  great  results — at  great 
expense.  Much,  undoubtedly,  remains  to  be  done,  and  it  may  be  hoped 
that  future  progress  will  be  equally  rapid,  but  less  costly.  The  intro- 
duction three  or  four  years  ago  of  the  smelting  processes  of  Europe  for 
the  treatment  of  the  silver  ores  of  the  West  is  a  striking  and  encour- 
aging instance  of  the  quickness  of  our  mining  communities  to  seize  upon 
the  advantages  of  experience  elsewhere  as  soon  as  they  are  brought  to 
notice.  The  ignorance  which  has  led  to  many  disasters  in  such  enter- 
prises was  not  volunteiry  or  obstinate.  Give  our  people  light,  and  they 
do  not  keep  their  eyes  shut.  I  am  assured  that  already  the  smelting 
works  in  the  West  present  manyfeaturesof  interest  and  suggestiveneas 
even  to  the  study  of  our  skillful  colleagues  from  abroad. 

12.  I  may  be  permitted,  in  closing  this  imperfect  review,  to  refer  to 
the  great  improvements  in  mining  machinery,  in  rock-drilling,  in  explo- 
sives, in  the  use  of  gaseous  fuel,  in  the  construction  and  management 
of  blast-furnaces,  puddling-furnaces,  rolling-mills,  and  other  branches 
of  the  iron  manufacture,  which  have  crowded  upon  us  during  the  last 
ten  years.  It  is  impossible  here  to  give  even  an  enumeration  of  them 
which  shall  do  them  justice.  They  have  been  worthily  commemorated 
in  many  papers  before  the  Institute.  With  regard  to  one  of  them,  the 
Martin  process  for  the  manufacture  of  open-hearth  steel,  I  may  speak 
with  some  personal  satisfaction,  since  I  had  the  privilege  of  introducing 
it  into  this  country,  after  studying  its  merits  in  1807  abroad.    I  am  con- 
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Tinced  that  it  bas  a  great  future,  as  the  ally,  if  not  the  rival,' of  the 
Bessemer  process. 

Eeturning  now  to  the  contempJation  of  the  general  field  over  which 
we  have  passed,  we  may  inquire  what  the  Government  of  the  United 
Stiates  has  doue  with  regard  to  the  mining  industry.  Other  nations 
have  elaborate  mining  codes  and  bureaus  of  administration.  In  com- 
parison with  these  the  meagerness  of  our  governmental  supervision  of 
mining  is  remarkable;  yet,  in  view  of  the  progress  I  have  sketched, 
may  it  not  be  possible  that  our  system  has  been  on  the  whole  the  best 
ibrusf  Certainly  a  complicated  mining  code  like  that  of  Spain  and 
Mexico,  whatever  it  may  have  brought  to  the  coffers  of  the  State,  seems 
to  have  conferred,  in  centuries  of  operation,  little  benefit  upon  the 
people. 

The  common  law  of  England  is  the  foundation  of  our  jurisprudence 
in  this,  as  in  so  many  other  respects.  According  to  that  law,  as  laid 
down  in  a  noted  case  in  the  reign  of  Elizabeth,  all  gold  or  silver  ores 
belonged  to  the  crown,  whether  in  private  or  public  lands ;  bnt  any  oves 
containing  neither  gold  nor  silver  belonged  to  the  proprietor  of  the  soil. 
Apart  from  the  claims  of  the  crown,  the  property  in  minerals  is,  accord- 
ing to  the  common  law,  prima  facie  in  the  owner  of  the  fee  of  the  land, 
bnt  the  property  in  minerals,  or  the  right  to  search  for  them,  may  be 
vested  in  other  persons  by  alienation,  prescription,  or  custom.  Since 
the  two  latter  rights  require  an  origin  beyond  the  time  of  legal  memory, 
they  are  practically  out  of  the  question  iu  this  country.  The  crown 
right  to  the  precious  metals,  aa  declared  in  the  ease  referred  to,  was  n 
survival  or  remainder  of  the  royalty  claimed  in  ancient  times  by  the 
sovereign  over  all  minerals.  This  sweeping  claim,  bom  of  the  despot- 
isms of  the  Orient  and  made  the  subject  of  much  conflict  among  em- 
perors, fendal  lords,  and  municipal  authorities  during  the  middle  ages, 
dwindled  at  last  till  it  covered  only  gold  and  silver.  But  it  disappearei! 
entirely  from  English  America,  for  the  simple  reason  that  there  was  no 
private  land  ownership  in  this  country,  and  the  sovereign  of  England 
claimed,  by  right  of  discovery,  soil  and  metals  alike,  barring  only  the 
Indian  title,  which  it  was  his  exclusive  privilege  (or  that  of  his  author- 
ized representatives  or  grantees)  to  extinguish.  After  the  Eevolution, 
the  United  States  succeeded  to  the  rights  of  the  British  crown,  and  by 
the  treaty  of  peace  and  the  subsequent  cessions  by  the  different  States 
of  their  colonial  claims  upon  the  public  lands,  the  Federal  Government 
became  possessed  of  a  vast  domain  over  which,  after  extinguishing  the 
Indian  title,  it  had  complete  control.  In  the  teiTitories  subsequently 
acquired  from  France  and  Spain,  the  United  States  assumed  the  rights 
and  obligations  of  those  sovereigns ;  and  this  circumstance,  particularly 
in  the  adjustment  of  Spanish  mineral  and  agricultural  grants,  has  caused 
some  apparent  variations  from  the  general  policy.  But  it  is  sufficiently 
accurate  to  say  that  at  the  present  time,  throughout  the  conntry,  the 
owner  of  the  fee,  or  the  party  who  has  obtained  from  him  by  lease  or 
purchase  the  mineral  right,  has  supreme  control.  The  mining  legisla- 
tion of  the  United  States,  therefore,  is  simply  a  part  of  the  administra- 
tion of  the  public  lands ;  and  for  this  reason  it  is  executed  by  the  Com- 
missioner of  the  General  Land-Office. 

In  1S07  an  act  was  passed,  relating  primarily  to  the  lead-bearing  lands 
of  Illinois.  They  were  ordered  to  be  reserved  from  sale,  and  leased  to 
miners  by  the  War  Department.  The  leases  covered  tracts  at  first  three 
miles  square,  (afterward  reduced  to  one  mUe,)  and  bound  the  lessee  to 
work  the  mines  with  due  diligence  and  return  to  the  United  States  6 
per  cent,  of  all  the  ores  raised.    "  No  leases  were  issued  under  this  law," 
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says  Professor  Whitney,  "  until  1823,  and  but  a  small  quantity  of  lead 
was  raised  previous  to  1826,  from  whicli  time  the  production  began  to 
increase  rapidly.  For  a  few  years  the  rents  were  paid  with  tolerable 
regularity;  but,  after  1834,  in  consequence  of  the  immense  number  of 
illegal  entnes  of  mineral  land  at  the  Wisconsin  land-office,  the  smelters 
and  miners  refused  to  make  any  further  payments,  and  the  Government 
was  entirely  unable  to  collect  them.  After  much  trouble  and  expense, 
it  was,  in  1847,  finally  concluded  that  the  only  way  was  to  sell  the  min- 
eral land,  and  do  away  with  all  reserves  of  lead  or  any  other  metal,  since 
they  had  only  been  a  source  of  embarrassment  to  the  department," 

Meanwhile,  by  a  forced  construction  (afterward  declared  invalid)  of 
the  same  act,  hundreds  of  leases  were  gi'anted  to  speculators  in  the  Lake 
Superior  copper  region,  which  was,  from  1843  to  1S46,  the  scene  of  wild 
and  baseless  excitement.  The  bubble  burst  during  the  latter  year;  the 
issue  of  permits  and  leases  was  suspended  as  illegal,  and  the  act  of  1847, 
authorizing  the  sale  of  the  mineral  lands,  and  a  geological  survey  of  the 
district,  laid  the  foundation  of  a  more  substantial  prosperity. 

This  policy  of  selling  the  mineral  lands  has  been  that  of  the  Govern- 
ment ever  since.  But  it  has  necessarily  been  modified  in  the  West  by 
the  peculiar  circumstances  under  which  that  region  has  been  settled. 
Before  lands  can  be  sold  they  must  be  surveyed;  and  before  they  can 
be  sold  as  mineral  lands,  their  mineral-bearing  character  must  be  ascer- 
tained. Our  miners  and  explorers  overran  and  occupied  the  Pacific  slope 
iu  advance  of  the  public  surveys.  They  built  cities  that  were  not  shown 
on  any  map ;  they  cut  timber,  turned  water-courses,  dug  canals,  tunneled 
mountains,  bought  and  sold  their  rights  to  these  improvements  under 
laws  established  by  themselves,  and  enforced  by  public  sentiment  only. 
Por  nearly  twenty  years  the  Government  looked  on,  without  asserting 
its  dominant  ownersliip  of  the  public  lands;  and  when  by  the  acts 
of  1866, 1870,  and  1872,  and  other  minor  enactments,  a  general  system 
was  created,  it  was  necessary  to  recognize  as  far  as  possible  the  rights 
which  had  grown  up  by  general  consent,  and  to  seek  only  to  give  to 
them  certainty,  practical  uniformity,  and  reasonable  limitations.  It  is 
not  my  purpose  to  discuss  in  detail  the  mining  laws  of  the  United  States, 
or  to  trace  the  curiously  complicated  origins  of  the  local  customs  on 
which  they  are  largely  based.  Suffice  it  to  say  that  the  system  recog- 
nizes the  English  common-law  principle,  that  the  mineral  right  passes 
with  the  fee  to  the  lands;  so  that,  in  the  words  of  the  Commissioner, 
( Jnly  10, 1873,) "  all  mineral  deposits  discovered  upon  land,  after  United 
States  patent  therefor  has  issued  to  a  party  claiming  under  the  laws 
regulating  the  disposal  of  agricultural  lauds,  pass  with  the  patent,  and 
the  Land-Office  has  no  further  jurisdiction  in  the  premises." 

But  the  principle  is  also  recognized  that  the  mineral  right  may  be 
separated  from  the  fee  by  the  owner,  whether  he  be  an  individual  or  the 
United  States ;  and  this  principle  is  curiously  applied  in  the  form  of 
patents  for  mining  claims  upon  lodes,  which,  following  the  form  of  the 
possessory  title,  grant  to  tlie  patentee  the  right  to  follow  all  veins,  the 
top  or  apex  of  which  lies  within  the  exterior  boundaries  of  his  claim, 
downward  to  any  depth,  though  they  pass  under  the  surface  of  the  land 
adjoining. 

As  the  size  and  the  price  per  acre  of  the  tracts  sold  under  the  agri- 
cultural laws  are  difi'erent  from  those  to  which  the  mining  laws  apply, 
and  as,  under  the  homestead  law,  a  certain  amount  of  agrienltural  land 
may  be  obtained  without  any  payment,  it  is  evident  that  no  known 
mineral  deposits  can  be  acquired  under  the  agricultural  laws ;  and  this 
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rcBervation  is  enforced  both  in  tbe  prelimiDary  proceedings  andi  n  the 
patents  fiualiy  issued  under  those  laws. 

With  regard  to  the  mineral  lands,  however,  it  is  certain  that  the  pat- 
ent for  a  claim  carries  with  it  both  the  fee  of  the  land  and  also  a  mineral 
right,  though  not  the  same  mineral  right  as  is  contemplated  by  the 
common  law,  since  it  is  enlarged  on  the  one  hand  by  the  permission 
to  follow  mineral  deposits  beneath  the  surface  of  adjoining  land,  and 
limited  on  the  other  hand  by  the  operation  of  the  same  permission  in 
favor  of  the  ai^joining  owner.  The  latter  limitation  is  incorporated  in 
agricultural  patents  also,  and  may  become  operative  whenever  they 
adjoin  mining  patents. 

Previous  to  the  application  for  a  patent,  the  law  permits  free  explora- 
tion and  mining  upon  the  public  lands  to  all  citizens  and  those  who 
have  declared  their  intention  to  become  such.  The  rights  of  this  class 
of  miners  under  what  is  known  as  the  possessory  title,  are  regulated 
by  local  laws  and  customs,  subject  only  to  a  lew  simple  conditions 
which  the  United  States  enforces  upon  all,  and  which  chiefly  concern 
the  maximum  size  of  individual  claims,  the  definite  character  of  their 
boundaries  and  landmarks,  and  a  certain  quantity  of  labor  which  must 
be  bestowed  upon  them  anuaally  in  order  to  maintain  possession.  I 
will  not  pause  to  state  the  different  features  which  these  conditions  pre- 
sent for  lode  and  placer  claims.  It  is  sufficient  to  say  that  the  miner 
conforming  to  them,  and  thus  maintaining  his  possessory  title,  may, 
after  a  certain  expenditure,  and  upon  due  application,  survey,  and  ad- 
vertisement, in  the  absence  of  any  valid  opposing  claim,  perfect  his 
purchase  from  the  Government,  receive  his  patent,  and  be  thereafter 
free  from  the  necessity  of  performing  any  given  annual  amount  of  labor 
to  bold  his  claim.  There  are  features  in  the  present  law  concerning 
the  rights  of  prospecting  tunnels  which  seem  both  obscure  and  unwise; 
and  some  serious  questions  remain  to  be  settled  as  to  the  precise  mean- 
ing of  the  law  in  these  and  other  respects ;  but  these  we  must  pass  by. 

looking  at  the  legislation  on  this  subject  as  a  whole,  we  see  that  it  is 
confined  to  one  department — that  of  title.  The  whole  system  is  devised 
to  facilitate  the  purchase  of  mines  by  citizens.  They  are  freely  per- 
mitted to  work  them  experimentally,  but  it  is  made  their  interest  to 
buy  them.  "So  inspection,  no  police  regulation,  no  technical  control,  is 
exercised  by  the  Government. 

Turning  to  the  State  and  territorial  legislatures,  we  find  that  they 
have,  in  some  cases,  provided  for  inspecting  mines  in  the  interest  of 
the  safety  of  workmen.  Perhaps  tiie  best  law  of  this  kind  is  that  of 
Pennsylvania,  in  which  State  the  peculiar  perils  of  coal-mining  have 
forced  the  legislature  to  take  measures  of  protection.  But  we  find 
nowhere  snch  a  technical  control  of  mining  as  is  exhibited  in  many 
European  states,  where  the  government  requires  of  the  miner  that  he 
shall  not  waste,  wantonly  or  ignorantly  the  resources  which,  once  ex- 
hausted, will  never  grow  algain.  Our  people  waste  as  much  as  they 
like  and  no  one  interferes.  Admitting  that  this  is  an  evil,  it  still  re- 
mains a  matter  of  doubt  how  far,  under  the  circumstances  of  our  par- 
ticular case,  the  supervision  of  authority  could  remedy  it.  For  my  own 
part,  though  inclined  to  restrict  as  far  as  possible  the  functions  of  gov- 
ernment, I  am  not  disposed  to  say  that  for  so  great  an  end  as  the  con- 
servation of  the  mineral  wealth  of  the  country,  it  may  not  properly  en- 
force some  measures  of  economy  with  as  good  right  as  it  may  forbid  the 
reckless  waste  of  timber  or  the  slaughter  of  game  out  of  season.  But 
in  our  nation,  at  least,  governmental  interference  is  the  last  resort,  and 
a  poor  substitute  for  other  causes  which,  in  the  atmosphere  of  freedom 
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and  intelligence,  onglit  to  be  effective.  We  are,  perhaps,  in  our  material 
career  as  a  uatiou,  liUe  tlie  young  man  who  has  "sown  hia  wild  oats," 
and  now,  by  mature  reflection  and  the  lessons  of  experience,  is  likely 
to  be  better  restrained  than  by  the  hand  of  parental  authority- 
Permit  me,  in  drawing  my  remarks  to  a  close,  to  suggest  two  agencies 
■which  seem  to  me  to  be  co-operating  already,  and  to  open  still  wider 
future  prospect  for  the  steady  social  and  eeonomieaJ  improvement  of  our 
mining  and  metallurgical  industry. 

The  first  of  these  is  the  spread  of  knowledge  on  these  subjects  through- 
out the  country.  Under  this  head  we  must  recognize  the  great  impor- 
tance of  that  series  of  explorations  of  our  great  western  domain,  which 
was  recommended  by  Mr.  Lincoln,  with  sublime  faith  in  the  salvation 
of  his  country,  in  the  midst  of  the  civil  war,  and  which  has  been,  by 
the  liberality  of  the  Government,  prosecuted  under  various  departments 
ever  since.  I  need  hardly  make  special  mention,  in  addition,  of  the 
reports  of  the  Commissioner  of  Mining  Statistics,  which  have  appeared 
annually  since  1866,  and  have  reflected  upon  our  own  community  the 
light  of  the  gathered  technical  knowledge  of  the  world,  while  they  have 
in  turn  exhibited  to  the  world  the  resources  and  the  progress  of  Amer- 
ica. Such  works  as  these,  together  with  the  technical  i>eriodical8  and 
the  occasional  volumes,  translated  or  original,  which  have  come  from 
the  American  press,  have  contributed  already  a  great  deal  to  the  edu- 
cation of  our  mining  communities.  The  Government  has  not  done  too 
much  in  this  direction  ;  but  it  seems  to  me  that  it  should  continue  this 
most  necessary  and  proper  work  in  a  more  systematic  and  uniform  way. 
There  ought  to  be  no  conflict  of  authorities,  no  duplication  of  work,  no 
unnecessary  expenditure  of  labor  and  money  in  the  face  of  a  task  so 
great. 

Next  in  order,  I  may  rank  the  influence  of  the  technical  schools.  The 
number  of  these  has  rapidly  increased  during  the  past  ten  years  ;  and 
I  venture  to  say  that  many  of  them  compare  favorably,  in  theoretical 
instruction  at  least,  and  several  of  them  in  the  apparatus  of  instruction, 
with  the  famous  schools  of  the  Old  World.  The  Massachusetts  Insti- 
tute of  Technology,  at  Boston  ;  the  School  of  Mines  of  Columbia  Col- 
lege, at  New  York ;  the  Sheffield  Scientific  School  of  Yale  College,  at 
New  Haven ;  the  Stevens  Institute  of  Technology,  at  Hoboken ;  the 
Pardee  Scientific  Department  of  Lafayette  College,  at  Easton:  the 
excellent  school  at  Eutgers  College,  under  the  direction  of  Professor 
Cook ;  the  new  Scientific  Department  of  the  College  of  New  Jersey; 
the  School  of  Mining  and  Metallurgy  of  Lehigh  University,  at  Beth- 
lehem ;  the  School  of  Mining  and  Practical  Geology  of  Harvard  Uni- 
versity, at  Cambridge ;  the  Scientific  Department  of  the  University  of 
Pennsylvania,  in  this  city  ;  the  School  of  Mines  of  Michigan  University, 
at  Ann  Arbor ;  the  Missouri  School  of  Mines  and  Metallurgy,  at  Rolla ; 
the  Polytechnic  Department  of  Washington  University,  at  Saint  Louis ; 
and  the  similar  department  of  the  University  of  California,  at  Oakland; 
and  perhaps  some  others  which  I  have  omitted  to  name — this  is  a  list 
of  schools  for  instruction  in  the  sciences  involved  iu  mining  and  metal- 
lurgical practice,  of  which  we  need  not  be  ashamed.  What  our  schools 
undoubtedly  need  is  a  more  intimate  relation  with  practice.  But  this 
theme  I  need  not  touch.  It  has  been  ably  and  amply  discussed  at  the 
joint  meeting  last  night  of  the  two  bodies  most  fully  aware  of  all  its 


One  more  agency  of  the  spread  of  technical  knowledge  deserves  spe- 
cial mention.  I  refer  to  the  influence  of  societies  like  the  Institute  of 
Mining  Engineers.    The  five  years'  activity  of  this  institute  has  im- 
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pressed  upon  the  professions  which  it  represents  a  spirit  of  union,  au 
enthusiasm  of  progress,  a  matnal  recognition  of  the  claims  of  theory 
and  practice,  which  cannot  be  too  highly  estimated.  Perfect  our  schools 
aa  much  as  we  may,  the  association  of  the  young  engineer  with  expe- 
rienced engineers,  the  contact  of  his  mind  with  mature  minds,  their 
recognition  of  )iis  merit,  their  correction  of  his  errors,  constitute  the 
necessary  supplement  to  the  school-training.  The  average  man,  at 
least,  should  not  be  left  to  wrestle  with  his  professional  career  alone. 
He  will  make  better  progress  and  take  more  pleasure  in  it  if  he  calls  to 
hia  aid  the  element  of  social  sympathy,  and  the  intellectual  re-enforce- 
ment expressed  in  the  proverb,  "  Many  heads  are  better  than  one." 

One  further  consideration,  and  I  have  done.  The  effect  of  growing 
intelligence  and  knowledge  In  improving  our  methods  of  industry  would 
come  short  of  some  gi-eat  ends  if  it  operated  only  through  the  self-in- 
terest of  the  individual.  Many  reforms  are  beyond  the  power  of  the 
individual ;  some  are  not  even  to  his  interest.  Thus  the  miner,  under  a 
possessory  titlo  en  a  gold-bearing  quartz-vein  in  (Jolorado,  may  know 
that  with  a  greater  investment  of  capital  he  could  manage  to  reduce 
his  losses  of  gold  in  extraction ;  but  the  capital  may  be  wanting ;  or  he 
may  know  that  by  robbing  the  mine  of  its  richest  ores  only,  and  allow- 
ing it  to  cave,  he  is  probably  destroying  more  valuable  resources  than 
he  utilizes ;  hut  the  mine  is  only  temporarily  his,  and  he  prefers  quick 
gains  to  permanent  ones.  So  long  as  the  anthracite  lands  of  Pennsyl- 
vania were  leased  to  countless  small  operators,  who  paid  royalty  only  on 
the  coal  which  they  sent  to  market,  it  was  useless  to  explain  to  them  that 
they  wasted  a  third  of  the  coal  in  the  ground,  and  another  third  in  the 
breaker,  or  that  they  ruined  thousands  of  acres  of  coal-beds,  overlying 
those  which  they  recklessly  worked.  If  there  were  no  natural  remedy 
for  this  wicked  waste  of  the  reserved  force  upon  which  the  future  pros- 
perity and  comfort  of  mankind  depend,  it  would  he  the  highest  duty  of 
Government  promptly  to  take  into  its  own  hands  the  direction  and  man- 
agement of  the  mines  of  coal  which  society  holds  iu  trust  for  the  fu- 
ture ;  but  already  it  is  easy  to  detect  the  operation  of  a  new  social  law 
developed  within  the  memory  of  man,  yet  the  fruit  of  the  preparation 
of  the  ages  during  which  society  has  been  slowly  built  np,  and  matured 
into  its  present  form  and  conditions. 

To  the  philosophic  observer,  the  controlling  law  which  runs  through 
the  whole  history  of  man,  down  to  the  present  century,  is  the  law  of 
dispersion,  diffusion,  distribution,  the  centrifugal  social  force,  so  to 
speak,  which  by  its  irresistible  power  has  tended  not  merely  to  scatter 
mankind  over  the  face  of  the  habitable  globe,  but  through  what  are 
termed  civilizing  and  christianizing  agencies  to  place  communities  and 
individuals  upon  the  commoa  pluue  of  equal  rights  iu  the  domain  of 
nature  and  before  the  law. 

From  the  time  of  the  confusion  of  t»ngues  at  the  tower  of  Babel, 
through  the  long  history  of  the  early  oriental  empires,  which  reduced 
society  to  the  rule  of  order  and  then  broke  up  into  fragmentary  politi- 
cal organizations,  retaining,  nevertheless,  the  principles  of  cohesion 
acquired  by  bitter  experience;  through  the  Greek  and  Eoman  imperial 
political  structures  npon  which  were  ingrafted  the  civilization  and  the 
religion  which  their  downfall  made  the  common  heritage  of  the  northern 
barbarians  who  came  for  destruction,  but  were  themselves  transformed 
into  the  apostles  of  a  more  liberal  and  enlightened  social  organization, 
this  Jaw  of  dispersion  has  never  ceased  to  exercise  its  power  and  its 
supremacy.  The  very  inventions  of  man  are  only  so  many  proofs  of 
the  unceasing  operation  of  this  law.    In  warfare,  gunpowder  and  fire- 
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arms  merely  enlarged  tlie  area  over  which  it  was  possible  to  carry  on 
military  operations;  the  magaetic  compass  only  widened  the  field  of 
commerct' ;  the  printing-press  and  the  telegraph  are  merely  agencies  for 
the  difl'asiOQ  of  thought ;  the  steam-engine  is  bat  a  means  whereby  it 
becomes  possible  to  establish  local  industries  in  every  part  of  the  habit- 
able globe ;  and  the  canal  and  the  railway  are  essentially  distribators 
of  the  prodncts  and  the  wealth  of  the  human  race. 

Although  there  is  an  impression  abroad  that  this  age  is  one  of  grow- 
ing concentration  of  property,  no  man  can  stndy  the  history  and  the 
facts  of  the  development  of  society  without  coming  to  the  conclusion 
that  at  no  period  has  there  been  so  general  and  equal  a  distribution  of 
rights  and  proi>erty  as  in  the  present  age.  The  destraetion  of  the  feudal 
system  was,  in  reality,  the  establishment  of  a  new  and  better  theory,  in 
regard  to  the  ownership  of  land,  which  has  borne  its  legitimate  frnits  in 
the  subdivision  of  estates  in  France,  through  the  convulsions  of  a  revo- 
lution ;  in  the  more  general  distribution  of  landed  property  in  (Jermany, 
and  in  that  steady,  remarkable,  and  successful  agitation  in  England, 
which  is  now  showing  its  results  in  the  limitation  of  entail,  the  simplifi- 
cation of  transfer,  the  enlargement  of  the  suffrage,  and  the  acquisition 
of  small  freeholds,  whereby  political  power  is  being  slowly  but  surely 
transferred  from  the  great  landholders  to  the  middle  classes  of  the  most 
powerful  and  compact  political  organization  which  the  world  has  ever 
seen. 

While,  then,  there  is  thus  an  unmistakable  progress  in  the  world 
towards  a  juster  and  more  general  distribution  of  the  control  of  the  re- 
sources of  nature  and  of  the  fruits  of  humaa  industry,  the  present 
century  has,  undoubtedly,  developed  a  new  and  remarkable  centralizing 
tendency,  which  might  be  denominated  the  centripetal  industrial  force. 
I  speak  of  the  application  of  the  corporate  principle  to  the  management 
of  industrial  enterprises,  producing  a  .concentration  of  property  and 
management  through  the  diffusion  of  ownership.  Under  the  corporate 
system,  the  number  of  owners  may  be  unlimited,  but  the  management 
is  necessarily  confined  to  a  few  bands.  It  is  the  political  idea  of  repre- 
sentation applied  to  industrial  enterprises ;  it  is  the  common  wealth  in 
its  industrial,  and  not  in  its  political  sense,  which  is  concentrated  for 
the  material  wants  and  progress  of  the  human  race.  Now,  this  law  of 
universal  ownership,  under  limited  management,  heretofore  applied 
■with  marked  success  during  the  latter  half  of  the  present  century  to 
great  manufacturing  establishments  in  this  country,  and  of  late  in 
Europe,  and  of  necessity  to  railroads  everywhere,  has  at  length,  by  slow 
but  irresistible  steps,  taken  possession  of  the  great  mining  enterprises 
of  the  United  States,  and  to-day  has  its  strongest  and  most  interesting 
development  in  the  anthracite  coal  region,  which  may  be  said  to  be 
monopolized  by  six  great  corporations,  administered  by  a  very  small 
number  of  able  officers  representing  a  vast  body  of  owners  who  rely 
upon  steady  but  not  excessive  dividends  for  their  support.  It  is  the 
fashion  to  denounce  these  corporations  as  monopolizers,  but  it  is  only 
the  thoughtless  who  do  not  investigate  below  the  surface,  who  take  this 
■view  of  what  is  really  the  most  interesting  and  suggestive  application 
in  our  day  of  a  powerful  and  irresistible  force  originating  in  the  very 
heart  of  the  social  fabric.  The  monopoly  is  not  the  monopoly  of  owner- 
ship, for  everybody  is  free  to  buy  and  sell,  and  there  is  no  day  when  a 
man  with  money  may  not,  at  its  value,  procure  a  share  in  these  enter- 
prises. And  no  one  familiar  with  business  will  pretend  that  the  profits 
have  been  out  of  proportion  to  the  cost  and  the  risk  of  the  undertakings, 
aud  no   more  conclusive  answer  to  any  complaint  on  the  score  of 
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monopoly  cau  be  made,  than  that  to-day  the  shares  in  these  corpora- 
tions, in  maDy  cases,  are  selling  below  the  original  money  cost.  These 
corporations  are,  in  fact,  not  the  creators,  but  the  outgrowth  of  a  new 
and  beneficent  principle,  which  has  begun  to  assert  itself  in  society, 
and  will  continue  to  grow  in  i>ower  until  the  end  of  time.  This  princi- 
ple is  the  practical  association  of  diffused  capital,  through  the  agency 
of  corporate  organization,  with  labor,  for  the  promotion  of  ecouomy,  for 
the  improvement  of  processes,  and  for  the  general  welfare  of  mankind. 

The  capital  is  derived  from  innumerable  sources,  just  as  the  little 
rills,  finally,  through  streams  and  rivers,  constitute  the  great  ocean. 
The  laborer  himself  may  thus  be  the  capitalist,  and  the  capitalist  may 
thus  be  the  laborer,  ea«h  tailing  his  share  of  that  portion  of  the  fund 
which  is  appropriated  to  labor  and  to  capital,  and  often  in  a  double  ca- 
pacity taking  a  share  from  both. 

In  its  perfect  and  ultimate  development  it  embodies  the  Christian  idea 
of  "  having  all  things  in  common,"  yet  "  rendering  unto  C£esar  the 
things  that  are  Csesar's." 

The  rate  of  profit  which  may  be  derived  from  these  great  enterprises, 
subject  as  they  are  to  the  scrutiny,  criticism,  and  judgment  of  the  pub- 
lic, in  an  age  when  nothing  escapes  notice,  and  all  rights  and  property 
are  virtually  subordinated  to  the  popular  will,  can  never  be  excessive,  for 
two  reasons:  on  the  one  aide  the  public  will  inevitably  demand  lower 
prices  tor  an  article  of  primary  consequence  in  every  household,  and 
these  corporations,  creatures  of  the  public  will  as  they  are,  could  not 
successfully  resist  such  a  demand,  based  upon  excessive  or  unreasonable 
profits.  On  the  other  hand,  whenever  the  dividends  rise  above  a  rea- 
'  sonable  rate  of  compensation,  the  laborers  engaged  iu  the  production  of 
coal,  from  whom  these  profits  cannot  beconcealed,  will  justly  claim,  and 
rightfully  secure,  a  larger  share  of  the  fruits  of  their  labor.  The  checks 
upon  any  unreasonable  exercise  of  the  power  conferred  by  th^  owner- 
ship uuder  limited  management  of  the  anthracite  coal-fields,  are  in 
reality  so  powerful  that  the  public  have  nothing  to  fear  from  this  cause, 
but  the  corporations  have  rather  reason  to  dread  that  they  may  not 
have  justice  at  the  hands  of  the  pnblic  and  the  working  classes.  This 
justice  they  can  only  hope  to  secure  by  the  wisest,  best,  and  most  eco- 
nomical management  and  administration  of  the  property  they  control, 
and  whatever  profits  they  may  hereafter  derive  and  be  allowed  to  divide 
among  the  owners  will  be  rather  due  to  the  economies  which  they  may 
be  able  to  introduce,  whereby  the  article  is  furnished  at  the  lowest  pos- 
sible rate,  than  to  any  fancied  monopoly  which  they  may  have  in  the 
coal  itself,  or  in  its  transportation  to-market. 

Already,  by  the  application  of  adequate  capital,  gnided  by  the  largest 
experience  and  the  highest  technical  skill,  the  anthracite  coal-mines, 
from  being  worked  in  a  wasteful  and  extravagant  manner,  are  being 
rapidly  put  iu  the  best  possible  shape  for  the  economical  delivery  of 
coal  at  the  surface,  and  for  the  preservation  of  every  portion  of  the  store 
upon  which  the  future  value  of  the  property  must  depend.  But  besides 
economy  in  mining  and  care  in  preserving,  there  must  be  regularity  and 
stability  in  the  operations  of  the  mine.  There  can  be  no  real  profit 
where  these  operations  are  subject  to  constant  interruption,  caused  by 
strikes  or  other  artificial  impediments.  The  loss  of  interest  on  the  plant 
at  the  mines  and  in  the  lines  of  transportation,  caused  by  any  serious 
stoppage  to  the  works,  would,  of  itself,  be  snfBcient  to  render  investments 
of  this  kind  unprofitable.  Hence  the  out-put  must  be  regulated  and 
proportioned  to  the  wants  of  the  market.  But  this  regulation  must  be 
continuous  and  not  spasmodic.    To  enable  this  to  be  done,  largo  stocks 
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of  coal  mnst  necessarily  be  tept  on  hand,  in  order  that  any  sadden 
demand  may  be  properly  met  withoat  any  serious  increase  in  price ;  and 
in  dull  timea  the  accumulation  and  restoration  of  the  stock  will  give 
steady  em|»loymeut  to  the  miners,  to  whose  families  any  cessation  of 
wort  is  a  calamity  of  the  most  serious  character,  and  to  society  an  uq- 
mitigated  evil.  To  iusure  continuous  operations,  the  beat  relations  must 
exist  between  the  corporate  owners  and  the  laborers  in  their  employ. 
It  is  notorious  that  throughout  the  coal  regions  these  relations  have 
been  of  the  most  unsatisfactory  character,  resulting,  at  oiten-recurring 
intervals,  In  strikes  and  lock-outs,  which  have  no  redeeming  feature, 
but,  on  the  contrary,  have  raised  the  price  of  coal  to  the  con'sumer, 
have  impaired  the  dividends  of  the  owners,  and  have  reduced  the  work- 
jngmeu  and  their  familiea  to  a  condition  of  suffering  and  demoralization 
appalling  to  every  well-wisher  of  his  race.  It  is  fortunate,  therefore, 
that  the  interests  of  all  classes  concur  in  the  prevention  of  these  destruc- 
tive a.nd  demoralizing  collisions,  and  that  the  owners  of  the  property,  for 
their  own  eelf-proteetion,  will  be  driven  to  remove  the  causes  which  have 
produced  them.  It  is  idle  for  them  to  expend  their  capital  for  the  best 
machinery,  for  the  highest  skill,  for  the  most  economical  transportation, 
nnlesa  they  can,  at  the  same  time,  insure  a  contiuuoua  production  from 
a  contented  laboring  populatioo. 

This  they  have  it  in  their  power  to  do.  If  the  same  spirit  of 
sacrifice  which  has  sent  out  our  missionaries  into  every  heathen  land, 
Lad  been  shown  in  the  coftl  regions,  and  the  same  efforts  had  been  made 
to  establish  and  maintain  the  school-house,  the  church,  and  above  all 
the  Sunday-school,  which  have  borne  such  fruits  elesewhere  iu  this  broad 
land ;  if  the  hospital  for  the  sick,  and  the  comfortable  refuge  for  the 
unfortunate  had  beeu  carefully  provided;  if  reading-rooms  and  nig-ht- 
Bchools,  and  rational  placea  of  amusement  had  from  the  outset  been 
maiutaiqed  for  a  growing  and  restless  population,  the  coal  regions  to- 
day might  have  been  a  paradise  upon  earth  instead  of  a  disgrace  to  civ- 
ilization. And  here  it  is  that  this  new  power  of  concentrated  manage- 
ment can  exert  itself  with  sure  and  abaolute  success.  The.  appropria- 
tion of  a  few  cents  per  ton  on  the  coal  mined  to  the  work  of  improving 
the  moral  and  intellectual  conditions  of  the  miners  and  their  familiea 
will,  ill  a  time  incredibly  short,  change  the  whole  face  of  society  in  the 
coal  regions. 

To  bo  effective,  however,  this  concentration  of  a  fixed  amount  on  each 
ton  of  coal  seuc  to  market  mast  be  as  absolute  and  final  as  that  portion 
of  the  proceeds  which  is  devoted  to  pumping  the  mines,  or  driving  the 
gangways.  It  must  not  come  from- grace,  but  from  a  sense  of  duty  in- 
volved in  the  ownership  of  property,  and-  dictated  by  a  wise  regard  for 
its  preservation  and  permanent  value.  Even  if  tliis  percentage  were 
added  to  the  price  of  the  coal  the  addition  would  not  be  grudged  by  the 
public  ;  but  in  fact  no  such  addition  conld  possibly  occur,  as  there  is  no 
surer  way  of  promoting  economy  in  tho  cost  of  production  than  by  im- 
proving the  social  condition,  the  self-respect,  and  tho  intelligence  of 
those  who  are  engaged  in  the  work  of  production,  which  thus  becomes 
continuous  and  systematic.  Until  the  great  companies  thus  recognize 
the  duties,  the  responsibilities,  and  the  opportunities  for  good,  which 
are  offered  by  the  new  social  development  which  has  rendered  their  ex- 
istence a  necessity  as  well  as  a  possibility,  they  must  not  complain  that 
they  are  regarded  with  distrust,  and  as  enemies,  both  by  the  public 
which  consumes  their  products,  and  by  the  working  classes  who  see  ia 
them  only  grasping  employers  without  a  conscience.  What  individual 
owners  could  not  do,  it  is  easy  for  these  great  companies  to  put  in  prao- 
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tice  ;  but  the  effort  mnst  be  as  earnest  and  serious  as  is  the  business  of 
producing  the  coal  and  getting  it  to  market.  The  very  best  talent  most 
be  secured  for  the  organization  and  management  of  the  variooa  agen- 
cies necessary  for  the  moral,  intellectual,  and  social  improvement  of  the 
■working  classes,  who  mast  be  themselves  associated  in  the  administra- 
tion of  the  fund  created  and  expended  tbr  their  benefit.  Five  cents  per 
ton  would  produce  an  annual  revenue  of  over  $1,000,000  applioEible  to 
this  necessary  and  noble  use,  and  five  years  of  its  intelligent  and  con- 
scientious administration  would  convert  what  in  some  regions  has  been 
aplJy  termed  a  "  hell  upon  earth"  into  a  terrestrial  paradise  which  would 
be  the  pride  and  the  glory  of  the  new  world. 

What  more  fitting  celebration  of  the  centennial  year  of  American 
Independence  could  be  possibly  suggested  or  devised,  or  how  could  the 
advent  of  the  incoming  century  be  better  signalized,  than  by  the  foun- 
dation on  the  part  of  the  great  anthracite-coal  companies  of  a  new  de- 
partment in  their  administration  for  the  moral,  mental,  social,  and  physi- 
cal improvement  of  the  workingmen  and  their  families,  and  by  the  ap- 
propriation of  a  fixed  charge  on  coal  for  this  purpose?  Leteachof  them 
select  a  well-paid  and  comi)etent  agent  to  devote  himself  to  this  work ; 
let  the  various  agencies  be  wisely  organized  and  surely  perfected,  and 
there  will  be  realized  one  of  the  greatest  triumphs  of  that  gospel  which 
proclaimed  "  peace  on  earth  and  good-will  toward  men."  The  exam- 
ple thus  set  will  soon  extend  itself  to  other  industries,  and  to  every- 
branch  of  business  which  can  adapt  the  corporate  principle  of  the  con- 
centration of  management  through  diffusion  of  ownership,  the  result  of 
which  will  be  that  the  strange  phenomenon,  now  felt  throughout  the 
civilized  world,  of  a  general  glut  of  products  in  the  face  of  general  want 
of  them,  will  never  again  be  witnessed ;  because,  when  the  workiug 
classes,  through  the  diviner  agencies  of  Christian  effort,  shall  have  con- 
stant employment  and  adequate  compensation,  the  sure  results  of  gen- 
eral enlightenment  and  a  cultivated  conscience  in  the  use  of  property, 
the  power  of  consumption,  now  so  far  in  arrear,  will  surely  overtake  the 
power  of  production,  and  re-establish  the  equation  which  nature  in- 
tended to  subsist  between  them.  Thus  may  be  realized  that  Christian 
commonwealth,  which  has  been  the  dream  of  the  patriot,  the  philanthro- 
pist, and  the  statesman  in  all  ages,  in  which  every  man  who  is  willing 
to  work  shall  find  employment,  and  in  which  the  products  of  industry 
will  be  so  distributed  that  every  man  shall  feel  that  he  has  received  his 
fair  share  of  them ;  in  which  there  wOl  be  neither  abject  and  hopeless 
poverty  on  the  one  hand,  nor  superfluous  riches  on  the  other,  because 
the  problem  of  how  to  distribute  capital  through  the  concentration  of 
management  will  have  been  fully  solved  and  be  thoroughly  compre- 
hended by  all  claasea  in  the  community :  in  which  the  quaint  questions 
put  by  Sir  Thomas  More,  three  hundred  and  sixty  years  ago,  will  at 
length  have  been  answered,  and  his  suggestive  commentary  thereon 
have  lost  ita  significance : 

"Is  not  that  government  both  unjust  and  ungrateful,  that  is  so  prodi- 
gal of  its  favors  to  those  that  are  called  gentlemen  or  goldsmiths,  or 
such  others  who  are  idle,  or  live  either  by  flattery,  or  by  contriving  the 
arts  of  vain  pleasure  j  and  on  the  other  hand  takes  no  care  of  those  of  a 
meaner  sort,  such  as  plowmen,  colliers,  and  smiths,  without  whom  it 
could  not  subsist  1 

"  But  after  the  public  has  reaped  all  the  advantages  of  their  service, 
and  they  come  to  be  oppressed  with  age,  sickness,  and  want,  all  their 
labors,  and  the  good  they  have  done  is  forgotten,  and  ail  the  recompense 
given  them  is,  that  they  are  left  to  die  in  great  misery.    The  richer  sort 
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are  often  endeavoring  to  bring  the  hire  of  laborers  lower,  not  only  by 
their  fraudulent  practices,  but  by  the  laws  which  they  procure  to  be 
made  to  this  effect,  bo  that  though  it  is  a  thing  most  unjust  in  itself  to 
give  such  small  rewards  to  those  who  deserve  so  well  of  the  public,  yet 
they  have  given  those  hardships  the  name  and  color  of  justice,  by  pro- 
curing laws  to  be  made  for  regulating  them," 

Although  I  quote  from  the  Utopia,  let  it  not  be  supposed  that  there  is 
anything  Utopian  or  impracticable  in  the  proposition  which  I  have  ad- 
vanced. It  seems  to  me  to  be  the  next  great  step  to  be  taken  for  the 
amelioration  of  the  condition  of  mankind.  The  law  of  diffusion  which 
thus  far  has  governed  the  progress  of  the  human  race  toward  a  higher 
and  better  plane  of  civilization,  has  at  length  made  an  effective  lodg- 
ment in  the  domain  of  capital,  whereby  it  is  rendered  capable  of  infinite 
division  without  impairing,  but  in  effect  improving  the  economy  and 
force  of  its  administration.  The  reproach  that  "  corporations  have  no 
sonis,"  must,  and  will,  next  be  removed,  so  soon  as  the  beneficent  possi- 
bilities inherent  in  these  agencies  shall  be  generally  recognized,  and 
those  who  are  called  to  the  management  shall  see  that  because  capital 
is  aggregated,  the  primary  law  on  which  all  property  rests^  that  it  is  a 
trust  to  be  administered  for  the  public  good,  loses  none  of  its  force,  but 
can,  in  reality,  only  assert  itself  in  all  its  vigor  when  concentrated  man- 
agement is  brought  to  bear  upon  great  aggregations  of  capital.  Man 
did  not  become  a  "  living  soul "  until  God  breathed  into  him  the  breath 
of  life.  So  corporations  are  mere  machines  until  they  are  inspired  by 
the  associated  conscience  of  society,  to  which  they  can  give  ready  and 
effective  expression,  and  I  look  for  this  expression  first  from  the  great 
coal  companies,  because  their  property  and  their  peculiar  organizations 
make  it  easy  as  well  as  profitable  for  them  to  put  in  practice  the  funda- 
mental idea,  that  a  fixed  portion  of  the  proceeds  of  industry  should  be 
Invariably  devoted  to  the  social  improvement  of  those  who  labor  di- 
rectly for  its  development. 

If  the  seed  here  dropped  should  take  root,  as  I  pray  and  believe  it 
will,  then  indeed  will  the  country  and  the  world  have  reason  to  rejoice 
at  the  industrial  development  of  the  last  hundred  years,  and  the  cele- 
bration of  this  Centennial  be  the  dawn  of  a  better  day  for  the  patient 
sons  of  toil,  who,  let  it  be  confessed,  with  all  frankness  aud  humility, 
have  not  yet  been  endowed  with  their  fair  share  of  the  good  things  of 
this  goodly  earth. 


Population  of  the  United  States. 
[From  the  United  States  Census  Eetams.] 


1790 3,929,914 

1800 5,308,4S3 

1810 7,239,881 

1820 9.633,892 

1630 12,866,030 


1840 17,069.453 

leSO 23,191,876 

1860 31,443,321 

1870 38,558,371 
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Production  of  Comstock  loSe. 


$1,000,000 

L861 2,275,256 

'"'   6,247,047 

12,486,238 

1864 15,795,685 


15,11 


1,877 


14,167,071 


1870.. 
1871- 
1872.. 
1873.. 

1874.. 
1875.. 


Or,  in  round  nnmbers,  $200,000,000,  of  which  about  $80,000,000  1 
been  gold  and  $120,000,000  silver,  according  to  Mr.  J.  D.  Hague. 
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THE  BOSTOS"  AND  COLORADO  SMELTING  WORKS. 

Bv  T,  Egleston,  Ph.  D." 

Co}iimhia  School  of  Mmen,  ^aw  T'irk  City. 


The  Boston  and  Colonido  Smelting  Works  are  situated  in  the  town  of 
Black  Hawk,  Gilpin  Conuty,  Colorado,  on  the  Clear  Creek  Narrow 
Gauge  Railway,  55  miles  from  Denver,  in  the  Rocky  Mountains,  at  an 
altitude  of  7,800  feet.  It  was  one  of  the  first  works  erected  for  the  met- 
allargicai  treatment  of  gold  ores,  and  the  only  one  established  in  Colo- 
rado on  a  large  sca.le  which  has  been  uniformly  saccessful.  Both  gold 
and  silver  ores  are  treated,  and  gold,  silver,  and  copper  produced.  The 
lead  is  not  separated  from  the  ores  nor  paid  for,  if  it  exists,  and  is  en- 
tirely lost  in  the  residues.  The  works  were  planned  and  built  by  Pro- 
fessor Hill,  formerly  professor  of  chemistry  in  Brown  Uiiirersity,  Provi- 
dence, R.  I.,  and  is  still  managed  by  him,  assisted  by  Mr.  Richard  Pearce, 
formerly  professor  in  the  School  of  Mines  at  Truro,  England.  They  are 
very  advantageously  situated  with  regard  to  the  ore-producing  regions, 
having  Boulder  County  on  the  north,  which  produces,  besides  ordinary 
gold  ores,  a  series  of  tellurium  minerals,  such  as  altaite,  sylvanite,  and 
hessite,  which  are  very  rich  in  gold  and  silver.  They  are  associated  with 
copper  and  iron  pyrites,  blende,  galena,  and  the  carbonate  and  oxides 
of  iron.  Gilpin  Oonnty  itself  produces  for  the  most  part  the  pyrites  of 
iron  and  copper,  rich  in  gold,  with  a  small  quantity  of  galena  and  blende, 
which  is  rich  in  silver.  In  some  mines  native  gold  is  found.  Clear 
Creek  County  to  the  south  furnishes  mostly  galena  and  blende,  very  rich 
in  silver.  The  works  also  receive  mattes  rich  in  gold  and  silver  made 
at  Alma,  in  Park  County,  and  tellurium  ores,  rich  in  gold,  from  tie 
southern  part  of  the  Territory. 

The  works  are  thus  located  in  the  very  center  of  the  gold  and  silver 
producing  regions  of  Colorado,  and  are  also  most  favorably  situated  with 
regard  to  txansportation.  They  treated  in  1874  30  tons  of  ore  and  tail- 
ings in  24  hours,  and  produced  700,000  ounces  of  silver,  12,000  ounces 
^  15,000  ounces  of  gold,  and  225  tons  of  copper.  With  matte  from 
a.lma,  their  production  in  1875  will  be  110,000  ounces  of  silver,  25,000 
ounces  of  gold,  and  250  tons  of  copper. 

Qold  ores. — The  gold  ores  are  divided  into  tbre«  classes.  The  first 
class  consists  of  auriferous  copper  pyrites  containing  from  2  to  10  per 
cent,  of  .copper,  2  onnceato  10  ounces  of  gold,  and  2  ounces  to  lOonnees 
of  silver.  These  ores  average  4  per  cent,  of  copper,  3^  ounces  of  gold, 
and  6  ounces  of  silver.    The  second  class  are  tailings  from  the  gold 

•Tbia  cliapter  waeiirepftted  by  ProfesHor  Egleaton  i«a.  paper  for  tiie  American  Insti- 
tnte  of  Mining  Engineers,  and  a  duplicate  copy  was  fumiaLBtl  to  me  for  this  report,  it 
being  anticipated  that  thereport  would  be  printed  before  the  Transactions  of  the  Inati- 
tote.— K.  W.  R. 
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mills,  consisting  of  pyrites  with  about  IJ  per  cent,  of  copper,  IJ  o 
of  gold,  aiid  4  ounces  of  silver.  The  third  class  consists  of  telluriuin 
ores,  which  have  a  very  siliceons  gangue,  and  contain  100  onnces  to  200 
ounces  of  gold,  and  6  ounces  to  10  ounces  of  silver.  These  ores  come 
mostly  from  Bonlder  County,  and  are  often  worth  $10,000  t^  $15,000  to 
the  ton. 

Silver  ores. — The  silver  ores  of  the  first  class  consist  of  snrface-ores, 
mostly  free  from  sulphur,  containing  70  per  cent,  of  silica.  They  con- 
tain 100  ounces  of  silver  and  5  to  6  per  cent,  of  lead,  and  no  gold.  Those 
of  the  second  class  are  sulphurets,  rich  in  blende  and  poor  in  galena 
and  pyrites ;  they  contain  150  ounces  of  silver,  15  per  cent,  of  zinc  and 
lead,  and  no  gold. 

The  coBt  of  material  at  the  works  is : 
Wood,  per  cord .  85  00 

Fire-bnot,  perthoflsaDl  11  TO 

Common  brick,  pet  tioaaand  14  OO 

Iron  castinge,  per  pouud  03 

Wrought  iron,  per  pound  08 

The  cost  of  deln  ering  the  bilver  in  New  York  is  IJ  per  cent  of  its 
assay  value,  taken  at  the  valuation  ot  the  works.  The  rate  for  gold  is 
six -tenths  per  cent. 

The  general  plan  of  these  works  is  given  in  Fig,  1,  Plate  I.  Thedia- 
gram,  Fig.  I*,  indicates  the  various  processes,  showing  what  becomes  of 
each  of  the  products  in  the  different  stages.  The  treatment  consists  of 
eight  distinct  operations,  most  of  which  are  more  or  less  subdivided. 
These  operations  are : 

1.  Sampling  the  ore. 

it.  Boasting  the  ore. 

A.  Large  ore  roasted  in  heaps, 

B.  Small  ore  roasted  in  a  reverberatory  furnace. 

3.  Fnsion  for  matte. 

4.  Ziervogel's  process. 

A.  Crushing  and  roasting  the  matte  for  sulphate  of  silver. 

B.  Leaching  the  roasted  matte  and  precipitation  of  the  silver. 

C.  Washing  and  fusing  the  cement  silver. 

D.  Precipitating  the  copper, 

E.  BeGuing  cement  copper. 

5.  Treatment  of  the  Ziervogei  tub  residues. 

A.  Fusion  for  vrhite  metal. 

B.  Boasting  the  white  metal. 

C.  Treatment  of  the  pimple  metal. 

6.  Treatment  of  the  residues  of  the  Ziervogel  process  by  the  Augustine  process. 

7.  Treatment  of  the  bottoms. 

B.  Treatment  of  the  oxidized  copper  alloy. 

I. — SAMPLING  THE  OEE,  , 
The  ore  is  purchased  in  large  and  small  sample  lots  varying  from  50 
pounds  to  6  tons  or  7  tons.  It  is  sampled  by  first  taking  one-tenth  of  the 
lot  and  putting  it  through  a  crasher*  and  a  pair  of  Cornish  rolls,  ani^ 
then  sampling  as  usual.  When  the  ores  are  sent  by  the  owner  for  treat- 
ment the  charge  formerly  was : 

For  ores  containing  |riO,  $35 


60, 

aii 

37 

80, 

W 

100, 

4(1 

300. 

50 

„Google 


METALLURGICAL  PEOCESSES. 


381 


The  arrangement  of  July,  1874,  was  that  the  company  should  pay  for 
gold-ores  at  the  rate  of  85  per  cent,  of  the  total  value  of  the  gold  aud 
silver  contained  (premium  added)  after  deducting  $35  per  ton  currency 
for  treatment  The  gold  is  estimated  at  $20  gold  per  ounce,  and  the 
silver  at  $1.25  gold  per  ounce,  with  the  premium  added,  3  per  cent,  below 
New  York  quotations. 

The  arrangement  for  silver  at  the  same  time  is  given  in  the  table  below. 
The  prices  are  based  on  the  premium  on  gold  in  New  York,  ranging 
between  $1.10  aud  $1.15. 


)9  containiDg     40  o: 


4  cents  per  oz.  In  currencj. 


The  copper  is  paid  for  at  $1.50  currency  for  each  unit  by  the  dry 
Cornish  assay.  The  prices  given  in  Georgetown  differ  slightly  from  this. 
Below  are  given  the  prices  of  two  different  works  as  they  were  adver- 
tised in  July,  1S74. 

Prices  given  for  silver  by  W.  Bement,  Georgetown, 


Oanoea  of  silver  per  ton. 

IIMI 

11 

Centi. 
lis 

75 
96 

CM,. 
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At  Stewart's  Mill,  Georgetown,  the  following  prices  were  paid : 

Onnces.  Cents, 

Ore  oontainioff     299  silver  or  less,    105  for  each  oz.;  over  35  oi. 


The  precious  metals  in  the  ores  were  formerly  never  paid  for  above  a 
certain  minimum,  which  for  silver  was  40  ounces,  and  for  gold  1^  ounces. 
All  above  this  minimum  was  paid  for  in  currency  at  the  rate  of  85  per 
cent,  of  its  bullion  value.  For  all  copper  above  2  per  cent.,  $1.50  cur- 
rency was  given  tor  each  unit. 

All  the  ores  received  are  piled  separately  on  the  sampling-ground. 
All  the  large  pieces  of  gold  ore  are  roasted  in  heaps,  and  are  then  passed 
through  a  crusher  and  rolls,  and  afterward  through  a  screen  with  four 
to  the  inch  mesh.  The  tellurium-ores  are  only  crushed  and  passed 
through  a  tea  to  the  inch  mesh  screen,  and  are  then  ready  for  smelting. 
The  surface  silver-ores  are  crushed  and  passed  through  a  four  to  the  inch 
mesh  screen,  and  then  go  to  the  furnace.  The  ores  rich  in  snlphnr  are 
called  heavy  ores,  and  are  crushed  and  roasted  in  a  large  reverberatory 
furnace. 

n.— ROASTING  THE  OEES. 

A.  EoasUng  ores  in  heaps. — The  auriferous  pyrites  is  brolien  to  2  inches 
square  in  a  crusher  and  roasted  in  heaps  of  about  50  tons  each.  The 
piles  are  made  in  the  usual  way,  with  a  wooden  chimney  about  7  feet 
high  in  the  center.  Wood  ia  used  as  fuel.  The  amount  consumed  is 
two  cords  for  50  tons.  The  wood  is  burned  out  in  about  twelve  hours,  at 
wM(A  time  the  sulphur  commences  to  bum.  The  pile  is  lighted  at  night, 
hecanse  the  moisture  in  the  fuel  makes  snlphureted  hydrogen,  which 
would  annoy  the  men  in  the  day-time.  The  tire,  except  in  case  of  acci- 
dent, burns  until  the  roasting  is  complete.  The  sampler  takes  charge  of 
the  piles.  He  has  little  to  do  except  to  throw  fine  ore  on  the  cover  when 
he  sees  that  there  is  too  much  fiame.  He  has  two  or  three  assistants, 
and  with  thera  be  does  all  the  weighing  and  sampling,  and  takes  care  of 
the  piles.  When  the  pile  is  finished  the  outside  crust  of  unburned  py- 
rites is  taken  off  and  put  onto  the  next  pile.  The  roasted  ore  is  crushed 
and  goes  through  a  sieve  with  a  four  to  the  inch  mesh,  and  is  then  ready 
for  the  smelter.  One  man  does  the  whole  cruslilng.  The  roasting  is 
finished  in  about  six  weeks  from  the  time  the  fire  is  lit.  The  amount  of 
sulphur  remaining  in  the  ore  is  4  per  cent.  As  the  ores  contain  consider- 
able arsenic  the  pile  ia  frequently  covered  on  the  outside  with  crystals 
of  arsenious  acid,  which  are  often  white,  but  generally  colored  with  a 
^ght. trace  of  sulphur.  .  They  are  generally  found  when  there  has  been 


,v  Google 


METALLUEGICAL  ^PEOCESSES.  383 

a  hole  in  the  cover  of  the  pile,  and  their  naual  form  is  that  of  an  octa- 
hedron with  hollow  faces. 

B.  Roasting  the  ore  in  a  reverberatory  furnace. — The  ore  sabinitted  to 
this  process  is  said  to  be  caleiQed*  The  tailings  and  finely-divided  cop- 
per-ores are  roasted  in  a  reverberatory  furnace,  called  a  ealeiner,  till  they 
contain  not  more  than  one-half  to  i  per  cent,  of  sulphur.  There  are  sis 
of  these  calciners  in  the  works.  They  are  marked  K  on  the  ground- 
plan,  and  are  shown  in  detail  at  Figs.  2,  3,  and  4,  Plate  I.  Only  three 
of  them  are  in  nse  at  a  time ;  two  of  these  work  into  the  same  flue.  The 
total  length  of  the  furnace  is  40  feet  on  the  outside,  including  the  fire- 
place. Each  furnace  has  three  step-hearths,  10  feet  long;  they  are  11 
ieet  wide,  and  have  six  working  doors,  two  doors  to  each  hearth.  The 
hearths  are  ij  inches,  the  one  above  the  other,  and  are  equally  divided 
in  the  length  of  the  furnace.  Each  one  is  rectangular,  with  the  usual 
waste  space  at  the  doors  filled  up.  The  two  at  the  end  have  Uieir  cor- 
ners rounded. 

On  comparing  the  relative  dimensions  of  these  furnaces,  it  will  be  seen 
that  the  surface  of  the  hearth  is  304  square  teet.  The  surface  of  the 
grate  is  16  square  feet.  If  the  fire-place  is  taken  as  unity,  the  relation 
between  the  surfaces  will  be  as  1  to  19. 

The  fire-place  is  arranged  for  long  sticks  of  wood,  and  has  a  door  at 
the  side.  It  is  6  feet  long  and  2  feet  8  inches  wide.  The  bridge  has  an 
air-hole  in  it  which  is  4J  inches  square,  and  communicates  with  the  in- 
terior of  the  hearth  by  four  openings.  The  width  of  the  bridge  is  28 
inches,  the  height  of  the  roof  above  the  hearth  is  28  inches,  and  at  the 
flueend  it  is  18  inches. 

The  furnace  is  built  of  red  brick,  fire-brick  beiug  used  only  in  the  fire- 
place and  on  the  first  hearth.  A  charge  of  one  ton  is  introduced  on  the 
hearth  nearest  the  flue,  so  that  there  are  three  tons  in  the  furnace  at  a 
time.  The  charge  of  ore  on  each  hearth,  spread  out  after  being  first  put 
in,  is  3  inches  deep,  but  it  swells,  so  as  to  be  4  inches  to  5  inches  in 
depth  on  the  hearth  nearest  the  fireplace ;  this  is  particularly  true  of  the 
tailings.  As  the  charge  is  drawn  onoo  in  eight  hours,  it  takes  twenty- 
four  hours  to  complete  the  roasting  of  one  ton  of  ore.  One  man  to  a 
shift,  who  brings  his  own  wood,  is  all  the  labor  that  is  required,  so  that 
two  men  work  three  tons  in  twenty-four  hours.  The  ore  is  brought  to 
the  furnace-men,  who  then  make  the  charge.  One  man  brings  all  the 
ore  for  three  furnaces.  The  men  from  the  calciners  always  assist  in 
charging  the  calcined  ores  in»  the  matte-furnaces.  The  furnace  burns 
IJ  cords  in  twenty-fijur  hours.  One  day  in  a  year  only  is  required  for 
necessary  repairs. 

III. — FUSION  FOB  MATTE. 

The  roasted  ore  is  fused  in  a  reverberatory  furnace  for  matte.  There 
are  three  of  these  furnaces,  which  are  marked  D  in  the  ground-plan, 
Fig.  1,  and  are  given  in  detail  in  Figs.  5,  6,  7,  and  8,  Plate  I.  Only  two 
of  them  are  in  use  at  a  time.  They  are  constructed  to  use  wood,  so  that 
the  fire-place,  which  is  5  feet  at  the  top  of  the  bridge,  is  only  2  feet  6 
inches  at  the  grate ;  it  is  5  feet  long,  and  4  feet  6  inches  deep  from  the 
grate  to  the  roof.  The  opening  in  the  fire-place  for  charging  fiiel  is  at 
the  end  of  the  furnace,  and  not  at  the  side^  as  is  nsnal.  The  fire-place 
door  is  of  cast-iron ;  it  slides  in  a  groove,  and  is  counterpoised  with  a 

Torks,  means  treatiog  the  ores  or  mattea  in 
le  term  "loaatiDs"  meauathe  treatnient  of 
ixldiziog  atmoepbere.  As  tbeae  woida  are 
re  ehaU  sp«ali  ql  batti  as  loastiug. 
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■weight.  The  bridge  is  2  feet  6  inches  wide,  the  fire-place  side  is  2  feet 
3  inches,  and  the  Tahoratory  side  1  foot  10  inches  from  the  roof.  Just 
above  the  bridge  there  are  a  series  of  openings  in  the  roof,  3  inches  by 
1  inch,  for  the  admission  of  air,  which  follow  on  the  roof  the  contour  of 
the  laboratory  in  two  rows,  the  outside  having  eight  and  the  interior 
eleven  holes  each.  The  laboratory  is  15  feet  7J  inches  long  by  9  feet 
9  inches  wide.  The  working  door  is  at  the  end ;  the  two  openings  at 
the  side  are  closed  for  this  operation. 

In  comparing  the  relative  dimensions  of  the  fumaee,  we  find  that  the 
surface  of  the  flre-pla-ce  at  the  height  of  the  bridge  is  25  square  feet, 
that  at  the  grate  is  12J  square  feet.  The  laboratory  has  143.18  square 
feet,  so  that  the  flre-place  being  taken  as  one,  the  relation  is  as  1  to  5.1.* 

Each  one  of  these  furnaces  has  its  own  chimney,  which  is  50  feet  high. 
The  arrangement  of  the  holes  in  the  roof  is  a  very  ingenious  one,  for  as 
the  fireplace  is  very  deep,  and  is  constantly  filled  with  long  sticks  of 
wood  to  a  depth  of  over  3  feet^  the  wood  distils  and  forms  gas,  which  is 
burned  by  the  air  entering  through  these  holes,  so  that  the  fire-place  is 
really  a  generator  for  burning  wood.  Before  this  method  was  intro- 
duced by  Professor  Pearce  there  was  not  suflQcient  air  to  produce  a  per- 
fect combustion.  Formerly  the  flue  connected  with  the  chimney  was 
constantly  burning  out,  and  needed  frequent  repairs.  The  immediate 
effect  of  the  introduction  of  these  holes  in  the  roof  was  the  saving  of 
fuel  and  more  equal  distribution  of  heat.  An  opening  has  recently 
been  made  in  the  foot  of  the  chimney  for  the  introduction  of  cold  air, 
and  both  because  the  combustion  is  better  regulated  and  because  the 
cold  air  is  mixed  with  the  products  of  combustion  on  leaving  the  fur- 
nace, the  repairs  to  the  furnace  are  very  much  diminished. 

The  hearth  of  the  furnace  is  slightly  inclined  toward  the  working 
door  and  also  to  one  side.  It  is  made  of  two  layers  of  brick,  upon  which 
fine  quartz-sand  is  placed,  which  is  mixed  with  a  small  quantity  of  wood- 
ashes  and  then  agglomerated.  When  the  hearth  is  made  the  tempera- 
ture is  lowered,  and  the  charge  is  introduced.  The  charge  is  made 
np  of— f 

FonndB. 

Heftp-roaBted  gold-oree 8,000 

Eoasted  tailings 2,000 

Osidized  silTer-orea 1,500 

Koasted  silver-ores 1,500 

£aw  pyrites... 800 

Flaorapar «. 250 

Eiohscorias 500 

After  the  charge  is  drawn,  the  furnace  is  repaired,  if  necessary,  with 
clay,  which  is  beaten  in  with  a  ladle-shaped  instrument  attached  to  a 
long  handle.  Such  repairs  are  usually  not  made  oftener  than  twice  a 
week.  The  charge  is  introduced  with  a  shovel  by  a  side  door.  The  ore 
is  introduced  first  and  then  the  rich  slags.  The  charge  is  so  arranged 
that  ten  tons  of  mixed  ores  will  produce  one  ton  of  matte.  It  will  not 
do  to  make  the  matte  richer,  as  there  are  always  grains  of  it  in  the  slag, 
and  the  loss  would  be  greater.  The  slag  is  carefully  calculated,  so  that 
it  shall  not  be  too  basic,  or  otherwise  it  would  cut  the  fire-brick  to  get 
silica.  The  charge  is  evenly  distributed  over  the  surface  of  the  hearth, 
which  is  almost  at  a  cherry-red  heat.  It  takes  six  men,  working  in 
groups  of  three  at  a  time,  nearly  a  quarter  of  an  hour  to  make  the  charge. 
As  soon  as  it  is  made,  the  charging  door  is  built  up  and  luted  or  closed 

*  In  all  these  fire-places  with  inclined  sides,  the  surface  taken  as  nnitj  is  the  section 
at  tbe  bridge.  As  the  grate-STirface  is  smaller,  the  relation  between  the  grate  and 
fire-place  surfaoes  shoald  also  be  given. 
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with  sand.  The  fire-place  is  then  charged,  and  the  furnace  is  left  with 
the  full  power  of  the  draft  for  five  or  six  hours.  During  this  time  the 
workmen  clean  up  the  elag-bed  and  tend  to  the  fire,  which  requires  look- 
ing after  every  twenty  minutes.  At  the  end  of  this  time  they  stir  the 
furnace  carefully  Ave  or  six  minutes  to  briug  up  everything  from  the  bot- 
tom, which  should  be  perfectly  smooth  to  the  tool  passing  over  it.  This 
produces  the  reactions.  The  furnace  is  now  left  in  repose  for  twenty 
minutes  to  effect  the  separation  of  the  scoria  and  the  matte.  If  lumps  aro 
found  the  stirring  is  done  again,  and  kept  up  during  the  firing,  or  for 
about  an  hour.  The  slag  is  now  drawn  with  a  rabble  into  molds  pre- 
pared for  it.  The  operation  of  skimming  the  slag  takes  about  twenty 
minutes.  When  the  door  is  opened  to  skim  the  slag  it  is  qtiite  hot  and 
fluid,  and  there  is  a  constant  but  quiet  ebullition  of  sulphurous  and 
sulphuric  acid,  the  babbles  being  about  1  inch  in  diameter  and  quite 
uniformly  distributed.  ProfessorPearceassertsthat  the  larger  partofthn 
gas  is  sulphuric  acid.  At  the  close  of  the  skimming,  as  theslagbfcomes 
cooler,  the  bubbles  become  larger  and  less  uniforni,  Jnst  before  the 
skimroing,  pieces  of  sheet-iron,  3  feet  by  2  feet,  are  placed  in  front  of  the 
slag-bed  and  to  one  side  of  it,  to  protect  the  workmen  from  the  heat. 
The  casting-bed  is  made  10  inches  deep  infront  of  the  furnace  to  receive 
the  plate-slag,  which  ordinarily  contains  all  the  grains  of  matte.  This 
easting-bed  has  fourteen  divisions,  which  are  connected  one  with' the 
other.  When  the  slag,  which  covers  the  matte  to  the  depth  of  about  3 
inches,  is  being  skimmed,  it  is  very  easy  to  distinguish  the  matte  helow, 
which  shows  of  a  daib  color  and  a  more  or  less  brilliant  surface.  As 
the  rabble  goes  backward  and  forward,  the  siag  does  not  close  at  once 
over  it,  and  the  surface  is  exposed  for  a  very  short  time.  When  all  the 
slag  is  drawn  off,  a  new  charge  of  ore  is  introduced.  Four  charges  are 
made  in  twenty-four  hours.  During  each  one  of  the  operations  the  stir- 
ring and  rabbling  are  conducted  in  exactly  the  same  way.  While  the  ■ 
slag  is  tapped  the  matte  is  left  to  accumulate,  and  is  tapped  only  once 
in  twenty-four  hours.  When  the  matte  is  to  be  tapped,  all  the  doors  of 
the  furnace  are  to  be  opened  so  as  to  chill  the  last  part  of  the  slag  a 
little,  so  that  it  will  not  flow  out  from  the  tap-hole.  It  is  then  tapped 
and  made  into  plates  3  feet  long,  14  inches  wide,  and  i  inches  thick  in 
the  middle,  the  bottom  being  rounded.  So  slag  flows  out  with  if,  be- 
cause it  is  too  much  chilled.  When  all  the  matte  has  been  tapped,  the 
tap-hole  is  closed  with  damp  sand.  The  charge  makes  about  14  plates. 
The  operation  of  tapping  the  matte  and  stirring  takes  half  an  hour- 
Three  men  per  shilt  of  12  hours  are  required  to  work  two  furnaces. 
Eight  cords  of  wood  are  consumed  in  24  hours.  The  plate-slag  contains 
on  an  average  5  per  cent,  of  copper,  but  is  often  poor  enough  to  be 
thrown  away  with  the  other  slags.  It  is  generally  a  siljcate  of  protoxide 
of  iron,  bnt  is  sometimes  more  basic.  The  poor  slag  contains  about! 
ounces  of  silver  and  a  trace  of  gold.  It  is  too  poor  to  treat,  and  is 
thrown  away.  All  the  slag  richer  than  this  is  put  back  into  the  liirnaee. 
The  matte  contains  from  25  to  30  per  cent,  of  copper,  20  ounces  to  30 
ounces  of  gold,  600  ounces  to  1,000  ounces  of  silver,  and  some  iron,  lead, 
zinc,  and  antimony.  When  the  hearth-bottom  of  the  matte-furnace  be- 
comes loose  and  rises,  as  it  sometimes  does,  the  whole  hearth  m!)terial 
is  taken  out,  crushed,  and  treated  as  ore.  The  flues  of  the  furnace 
have  to  be  repaired  every  two  or  three  months.  The  roof  \s  made 
over  once  a  year.  The  outside  walls  last  a  number  of  years  before  it 
is  necessaiy  to  rebuild  the  furnace.  There  are  produced  from  this 
fusion  the  copper  matte,  which  passes  to  the  next  operation,  the  plate- 
slag,  which  is  immediately  pnt  back  into  the  furnace,  and  the  poor  slag,, 
which  is  thrown  awiiy. 
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IV.— ZIEEVOOEL'S  PROCESS. 

A.  Crushing  and  roasting  matf-e  for  sulphate  of  silver. — Tbe  iimtle  pro- 
iluced  I'lom  tlie  previous  operation  mnat  be  roasted,  and  for  this  purpose 
it-mnst  be  cm  ah  ed  fine.  It  is  first  brolien  up  with  gledgea  and  then 
crushed  in  a  Dodge  crusher,  with  which  one  man  can  crush  iibout  10 
tons  in  a  day.  After  crushing  it  is  put  through  a  twelve  to  the  inch 
screen,  and  is  then  wheeled  in  a  wooden  barrow  to  the  calciners,  marked 
Kon  the  general  plan,  where  it  is  roasted  for  twenty -four  hours,  acharj^e 
being  drawn  every  eight  hours.  The  charge  is  1  ton  on  each  hearth,  so 
that  there  are  3  tons  in  the  turn a«e  at  a  time.  One  furnEice  worUing 
constantly  does  tbe  whole  work  of  the  establishment ;  90  per  cent,  of 
tbe  sulphur  is  removed  in  this  operation.  The  roasted  matte  contains 
abont  S  per  cent,  sulphur,  partly  as  sulphides  and  partly  as  sulphates. 
Where  the  matte  is  charged  on  the  hearth  the  furnace  is  dark.  This  is 
necessary  to  prevent  fusion,  as  there  must  be  rapid  oxidation  at  the 
lowest  possible  temperature.  When  the  workman  is  not  attending  to 
the  fire  he  is  always  rabbling  the  charge.  When  the  charge  on  one 
hearth  is  finished  it  is  moved  to  the  next  one  by  a  spaddelle.  On  the 
middle  hearth  the  heat  is  very  dull,  and  from  this  temperature  it  is 
gradually  raised  until  it  is  withdrawn  from  the  furnace;  on  the  hist 
hearth  the  temperature  is  a  bright  cherry -red  heat.  Tbe  charge  is  drawn 
with  a  rabble  into  a  "  cub"  beside  the  furnace.  As  there  is  but  a  small 
jtraount  of  sulphurous  acid  given  off,  the  roasted  matte  remains  here 
until  it  is  cool  enough  to  be  wheeled  in  wooden  barrows,  when  it  is  taken 
to  the  ball  pulverizer.  One  and  a  half  cords  of  wood  in  twenty-four 
honrs  is  all  the  fuel  used  in  this  operation. 

The  ball  pulverizer  consists  of  a  stationary  horizontal  sheet-iron 
I'ylinder  4  feet  in  length  and  2  feet  8  inches  in  diameter,  inside  of  which 
auother  cylinder  of  less  diameter  revolves.  This  inside  cylinder  is 
made  with  a  cast-iron  head-piece,  into  which  cast-iron  bars  are  fitted 
«o  as  to  leave  a  space  Jjtb  of  an  inch  between  them.  These  bars 
are  kept  in  positioo  by  a  flange  and  wedges,  and  the  heads  are  then 
securely  bolted  together.  Tbe  material  to  be  ground  is  introduced  into 
the  revolving  cylinder  through  a  trough  in  its  axis.  Tbis  cylinder  cr 
arinder  contains  one-half  ton  of  iron  balls,  which  when  new  are  3  inches 
in  diameter. 

Tbe  cold  calcined  ore  from  the  cubs  is  thrown  on  to  the  crusher-floor, 
and  shoveled  into  bins,  from  which  it  is  carried  by  an  endless  chain  to 
ii  hopper  which  communicates  with  the  charging- trough,  Tbe  charge 
and  balls  revolve  together  at  the  rate  of  37  revolations  per  minute.  The 
ore  which  is  ground  sufficiently  fine,  passes  through  the  spaces  between 
the  bars  and  falls  into  the  stationary  cylinder,  which  is  hopper-shaped 
jit  the  bottom,  and  communicates  with  a  trough,  through  which  an  end- 
less chain  passes  and  carries  the  ore  to  a  60- mesh  screen ;  what  remains 
on  this,  screen  ia  carried  back  again  to  the  grinder.  The  crusher  works 
between  3  tons  and  4  tons  in  twenty-four  hours,  aud  has  besides  plenty 
of. time  for  the  necessary  stoppages  for  repairs.  Six  tons  might  easily 
be  put  through  in  ten  honrs,  but  from  3  tons  to  4  tons  is  all  tliat  is  re- 
quired, so  that  a  single  crusher  is  more  than  sufficient.  Very  few  repairs 
ivce  done  to  the  machinery.  The  bars  wear,  and  when  the  openings  be- 
4X)me  too  wide  new  bars  are  put  in.  Not  more  than  500  pounds  of  balls 
lire  worn  out  in  the  course  of  a  year.  The  men  who  do  this  work  are 
obliged  to  wear  wet  sponges  over  their  mouths  in  order  to  piotect  them- 
aelves  from  the  dust.  One  man,  who  also  carries  the  wood  to  the  cal- 
ciners, brings  the  ore,  aud  one  man  who  shovels  the  ore  and  tends  the 
grinder,  are  all  that  are  required  for  tbe  work. 
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Soasting  for  sulphate  of  silver. — From  tho  bali-grinder  screens  the 
ground  miitte  is  deposited  ia  a  bin  ready  to  be  roasted  for  sulphate  of 
silver.  The  furnace  in  which  this  operation  is  conducted  is  called  the 
flne  calciner.  There  are  two  of  them,  marked  B  B  in  tlie  general  plau, 
Fig.  1,  Plate  I,  and  Fig,  12,  Plate  II.  The  furnaces  are  shown  iu  detail 
iu  Figs,  9, 10,  and  11,  Plate  II.  They  connect  with  four  small  do st-cb am- 
bers, which  are  common  to  both  furnaces  and  connect  with  the  same 
chimney.  They  are  constantly  in  use  except  when  silver  is  being 
melted,  when  only  one  of  them  is  run.  They  have  but  one  hearth, 
which  is  11  feet  G  inches  long,  3  feet  6  inches  deep,  and  10  feet  6  inches 
wide.  This  hearth  is  flat.  The  fire-place  is  4  feet  6  inches  lopg,  2  feet  6 
inches  wide  at  the  bridge.  The  grate  is  only  1  foot  wide.  There  are 
11.25  square  feet  surface  in  the  tire-place,  and  100  square  feet  in  the 
laboratory,  making  the  relation  as  1:9,  The  top  of  the  bridge  is  8 
inches  from  the  roof.  The  bridge  is  2  feet  wide,  but  14  inches  of  this 
width  is  a  curtain  arch,  the  bottom  of  which  is  16  inches  above  the 
hearth.  Just  beyond  the  curtain  in  the  roof  of  the  furnace  tLere  are  a 
series  of  holes  for  the  admission  of  air,  of  the  same  size  as  in  the  matt<e- 
furnace.  The  first  line  goes  straight  across  the  roof,  and  is  composed  of 
five  holes.  The  second  follows  the  contour  of  the  furnace  and  is  com- 
posed of  nine  holes.  The  hearth  of  this  furnace  is  made  of  a  bed  of 
old  slag  or  stone  covered  with  sand.  On  these,  bricks  placed  on  end 
and  laid  in  cement  are  placed,  which  form  the  hearth  proper. 

The  charge  is  1,600  pounds  of  roasted  crushed  matte,  which  is  thrown 
iu  with  a  shovel  and  made  into  a  pile  on  the  center  of  the  hearth.  Just 
before  it  is  introduced  all  the  dampers  are  closed.  The  hearth  of  the 
furnace  at  this  time  is  dark.  The  fire-place  is,  however,  glowing,  but 
contains  only  embers,  just  sufdcient  to  keep  it  hot.  As  soon  as  tho 
charge  is  introduced  it  is  leveled  with  the  rabble  and  spread  out  over 
the  hearth.  When  spread  oat  it  is  about  3  inches  thick.  It  takes  about 
20  minutes  to  do  this  work,  daring  which  time  the  dampers  remain  closed 
and  no  fuel  is  put  into  the  fire-place.  As  soon  as  the  charge  is  completed 
the  damper  is  slightly  raised,  but  no  fuel  is  charged.  In  about  an  hour 
the  charge  has  a  dull,  blackish  glow.  The  surface  looks  black,  but  it  is 
red  when  stirred.  Tiio  fire-place  in  now  charged  with  a  small  amount  of 
fuel,  and  the  temperature  gradually  raised  so  as  to  keep  it  at  about  a 
dull-red  heat,  hut  raising  it  slightly.  The  flre-place  door  is  closed.  The 
supply  of  air  comes  from  the  bridge  holes,  the  working  door,  and  the  grate. 
The  work  at  this  stage  consists  of  forminga  maximum  amount  of  sulphate 
of  iron  and  some  sulphate  of  copper,  but  the  silver  remains  unchanged. 
The  fumes  of  sulphuric  acid  commence  to  be  given  off  from  the  decom- 
position of  the  persulphate  of  iron,  and  the  charge  increases  in  volume, 
becoming  spongy.  As  the  furnace-door  is  open  the  workman  is  exposed 
to  the  acid  fumes,  and  is,  therefore,  obliged  to  wear  a  respirator.  The 
stirring  is  kept  up  and  the  heat  gradually  increased.  From  the  second 
hour  the  grate  is  kept  full  until  the  end  of  the  operation,  the  tempera- 
ture being  kept  as  uniform  as  possible.  The  ash-pit  door  is  closed  after 
the  first  hour,  the  air  entering  only  through  the  working  door  and  the 
holes  in  the  bridge.  The  flame  over  the  curtain  arch  is  curly,  blackish, 
and  reducing,  but  as  there  is  more  than  14  inches  between  it  and  the 
charge  below,  and  the  working  door  is  constantly  opened,  it  is  so  fully 
mixed  with  air,  that  in  contact  with  the  charge  it  is  oxidizing.'  At  the 
end  of  this  time  the  heat  is  at  its  maximum,  and  the  charge  becomes 
dry,  no  longer  sticking  to  the  rabble.  At  this  point,  which  is  at  the  end 
of  three  hours,  the  sulphate  of  silver  is  termed.  The  sulphate  of  iron 
is  decomposed  at  the  end  of  two  hours.    The  sulphate  of  copper,  at  the 
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time  all  the  irou  is  decomposed,  ia  at  its  masimam,  which  is  at  the  end 
of  the  third  hour.  When  the  silver  is  "out"  a  bar  2  inches  square  and 
14  feet  long  is  used  to  break  np  any  lamps.  The  charge  is  collected 
with  it  into  the  middle  hearth.  The  pile  is  then,  by  a  eliding  motion  of 
the  bar  on  its  side,  cut  down,  bruised,  stamped,  and  broken  up,  and  in 
this  way  turned  over  twice  tvom  one  side  of  the  furnace  to  the  other. 
In  order  to  facilitate  this  work,  the  front  of  the  working  door  is  pro- 
vided with  a  roller,  on  which  the  bar  rests.  The  whole  charge  by  this 
means  is  ground  line  and  all  the  lumps  broken  up,  and  a  perfect  oxida- 
tion secured.  It  is  essential  to  have  as  little  sulphate  of  copper  as  pos- 
sible, but  about  IJ  per  cent,  is  left  so  as  to  be  sure  that  no  sulphate  of 
silver  is  decomposed.  This  operation  with  the  bar  lasts  one  hour,  so 
that  at  the  end  of  four  hours  the  charge  is  ready  to  be  withdrawn.  At 
the  end  of  the  third  hour  assays  commence  to  be  made,  and  samples  are 
constantly  taken  until  the  end  of  the  operation.  The  first  assay  gen- 
er.illy  shows  that  the  sulphate  of  silver  is  free,  but  it  is  rednced  almost 
instantly  to  a  metallic  state  by  the  suboxide  of  copper  present,  and 
spaugles  are  formed  which  scintillate  and  sparkle,  forming  a  most  beauti- 
ful reaction.  To  make  the  assay,  a  sample  of  the  hot  charge  is  simply 
thrown  into  cold  water  in  a  small  dish.  The  heat  of  the  ore  is  so  great 
that  the  temperature  of  the  water  is  raised  to  boiling.  Whatever  sil- 
ver is  in  Ihe  state  of  sulphate  is  dissolved  by  the  boiling  water.  If  there 
is  any  suboxide  of  copper  present,  the  spangle  reaction  takes  place.  At 
the  end  of  the  fonrth  hoar  the  exposure  of  the  surfaces  to  oxidation 
from  the  action  of  the  bar  has  converted  all  the  copper  from  suboxide 
into  protoxide,  and  no  spangles  are  seen  iu  the  assay.  The  sulphate  of 
silver  consequently  remains  permanent.  If  any  sulphide  of  silver  was 
present  in  the  charge,  it  is  attacked  by  the  sulphuric  acid  given  off  by 
the  decomposing  sulphates  and  converted  into  sulphate.  An  average 
of  from  90  to  95  per  cent,  of  silver  is  thus  rendered  soluble,  the  rest  be- 
ing in  a  condition  of  arsenides,  antimonides,  or  as  fine  particles  within 
the  sulphate  of  lead,  and  is  not  decomposed.  The  charges  are  con- 
stantly assayed,  and  the  workmen,  as  they  are  skilled  men,  feel  it  for 
their  interest  to  conduct  the  operation  properly.  It  would  not  be  safe 
to  decompose  the  whole  of  the  sulphate  of  copper,  since  there  would  be 
danger  that  some  of  the  sulphate  of  silver  would  be  decomposed  and 
pass  into  the  residues.  The  copper  gives  a  blue  color  to  the  solution, 
so  that  when  the  spangles  are  no  longer  produced,  and  the  hquor  is  a 
verx  pale  blue  color,  the  charge  is  drawn.  None  of  this  work  is  done 
at  nigit,  as  the  operation  is  an  exceedingly  delicate  one  and  requires  to 
be  constantly  watched.  As  soon  as  the  charge  is  withdrawn,  the  furnace 
is  cooled  by  opening  the  doors  and  dampers  to  get  ready  for  another 
charge.  Only  two  charges  a  day  are  made.  It  takes  about  ten  min- 
utes to  discharge  the  furnace.  The  charge  is  drawn  with  a  rabble  into 
an  iron  barrow,  and  is  wheeled  to  the  brick  cooling-floor  shown  at  B'  in 
the  general  plan.  Figs.  1  and  12.  Each  furnace  is  tended  by  one  man 
only.  The  two  furnaces  burn  together  IJ  cords  of  wood  in  twelve  hours; 
they  require  only  one  day's  repair  in  a  year. 

E.  Leaching  the  sulphate  of  silver. — The  charge  from  the  sulphate  of 
silver  furnace  is  allowed  to  remain  for  twelve  hours  on  the  cooiing-tloor 
and  is  then  leached  in  tubs.  These  tubs  are  3  feet  high,  3  lieet  in  diam- 
eter at  the  top,  and  2  feet  6  inches  at  the  bottom  (see  m,  in  the  general 
plan,  Figs,  land  12,  and  Figs.  13, 14,  and  15,  Plate  II).  They  are  provided 
with  a  double- bottom,  pierced  with  holes,  which  is  covered  with  a  cloth 
filter.  They  are  charged  with  1,500  pounds  of  the  matte  which  has 
been  roasted  for  sulphate  of  silver.    The  leaching  is  done  by  a  current 
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of  boiling  water  kept  hot  by  steam.  The  tubs  are  kept  constantly  fnlt 
and  discharged  into  a  series  of  tanks  below.  It  takes  eight  or  niqe 
hours  to  leach  the  charge ;  at  first  it  is  light,  but  in  about  an  hour  it 
shrinks  and  the  water  passes  less  freely  through  it. 

The  residues  in  the  tubs  contain  all  the  gold  and  some  silver  which 
has  not  been  separated.  They  are  taken  out  and  put  on  one  side  to  be 
treated  by  the  Augustine  process  to  separate  the  silver,  and  the  residues 
are  afterward  treated  for  gold.  All  the  sulphate  of  copper  is  dissolved 
out  in  the  first  stages  of  the  work.  In  about  seven  or  eight  hoars, 
assays  of  the  liquid  are  made  and  the  hot  water  stopped,  when  salt 
added  to  it  shows  no  trace  of  silver.  The  time  required  varies  accord- 
ing to  the  richness  of  the  matte.  Between  COO  pounds  and  700  pounds 
are  leached  in  eight  hours;  generally  about  an  hour  is  required  for 
every  hundred  ounces  of  silver  contained  in  the  matte. 

Precipitating  the  silver, — The  hot  water  charged  with  the  sulphates  of 
silver  and  copper  from  the  solution-tubs  is  run  into  a  series  of  vats,  8g, 
shown  in  Fig.  12,  and  Figs.  13,  14,  and  15,  Plate  II,  and  on  the  general 
plan,  Fig.  1  at  8.  These  vats  are  12  feet  long,  4  feet  wide,  and  2  feet  ',i 
inches  deep.  Two  sets  of  these  vats,  one  in  front  of  the  other,  are 
placed  before  each  series  of  tubs.  Each  of  them  is  divided  into  ten 
compartments,  which  are  2i  inches  by  20  inches  and  27  inches  deep. 
The  liquid  is  discharged  from  the  tubs  into  number  one  and  communi- 
cates with  number  two  at  the  bottom.  The  partition  between  two  and 
three  is  low  at  the  top,  so  that  the  liquid  overflows  into  three,  which 
communicates  with  four  at  the  bottom,  and  so  on.  At  ten  the  overflow 
passes  into  the  tank  below  and  follows  the  same  circuitous  course. 
Each  compartment  in  the  tanks  is  filled,  as  shown  in  Fig.  15,  with  plates 
of  copper  J  iueh  thick  and  14  inches  by  12  inches  in  size.  Twenty  ot 
these  plates,  each  having  a  precipitating  surface  of  nearly  400  square 
inches,  are  placed  in  each  compartment.  In  the.  bottom  of  the  tank  the 
phites  are  placed  uprightandare slightly  inclined,  being  separated  from 
each  other  by  small  strips  of  wood  at  the  top.  Over  these  the  plates 
are  laid  horizontally,  with  strips  of  wood  between  each  to  prevent  actual 
contact.  This  arrangement  gives  about  100,000  square  inches  of  pre- 
cipitating surface  to  each  system.  Both  series  of  tanks  are  filled  with 
copper  in  the  same  way.  The  tanks  are  kept  perfectly  covered  with 
wooden  covers.  At  the  end  of  a  week  they  are  removed,  and  the  cop- 
per plates  shaken  and  washed  in  the  liquid,  to  remove  the  silver  sponge, 
which  falls  to  the  bottom  and  is  taken  out.  TLis  sponge  ia  very  light, 
and  adheres  very  slightly  to  the  copper.  After  the  copper  plates  are 
taken  out  the  liquid  is  allowed  to  settle. 

The  copper  solution  is  drawn  into  the  tanks  nw,  and  the  silver  carried 
to  the  tubs  b,  to  be  washed  to  remove  any  traces  of  coi)per.  It  takes 
about  two  hours  to  get  the  tanks  ready  for  another  charge.  More  thaa 
half  of  the  silver  is  deposited  in  the  first  four  compartments.  Here  the 
copper-plates  last  about  four  mouths.  In  the  other  compartments  they 
last  twelve  months.  The  amount  of  copper  dissolved  ia  equivalent  to 
the  quantity  of  sulphuric  acid  set  free  Irom  its  combination  with  the 
silver. 

C.  Washift^  and  fusing  the  cement  silver. — The  cement  silver  is  washed 
in  a  washer  invented  by  Professor  Pearce,  and  patented  in  England 
about  eight  years  ago.  It  is  a  tub  about  4  feet  high  aud  4  feet  in  diam- 
eter at  the  top,  and  2  feet  at  the  bottom.  It  is,  however,  sometimes 
made  a  little  smaller,  being  42  inches  high,  40  inches  in  diameter  at  the 
top,  and  23  inches  at  the  bottom.  This  tub,  with  its  hijector,  is  shown 
on  the  general  plants,  Figs.  1  and  12,  at  &,  in  Figs.  13, 14,  and  15,  and  in 
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detail  at  I'igs.  IB  and  17,  Plate  11.  Two  of  these  washers  are  placed  oa 
a  raised  platform  having  a  spout  connecting  with  the  sulphate  of  copper 
tanks.  About  3,000  ounces  of  silver  are  placed  on  the  false  bottom  of 
the  tub.  A  mixture  of  one  part  of  sulphuric  acid  to  100  parts  of  water 
is  then  poured  in,  in  sufBcient  quantity  to  cover  all  the  silver.  Steam 
at  a  pressure  of  50  pounds  is  then  turned  on  through  the  injector,  and 
the  arm  a  moved  so  as  to  open  the  air  holes.  The  steam  and  air  pass 
down  through  the  false  bottom  and  up  through  the  silver  and  sulphuric 
acid.  A  very  violent  ebullition  is  uaused  in  the  liquid  by  this  passage 
of  the  air  and  steam. 

The  silver  is  thus  kept  in  constant  agitation,  and  fresh  surfaces  are 
continually  exposed  to  the  action  of  the  acid.  Beside  this  mechanical 
effect  the  current  of  air  oxidizes  the  metallic  copper  and  transforms  it, 
together  with  the  suboxide,  into  sulphate.*  The  cement  silver  from  the 
tanks  still  contains  some  traces  of  copper,  as  sulphate,  and  some  metiil- 
lic  copper  detached  from  the  plates.  At  the  end  of  two  or  three  hours 
the  liquid  ia  run  off  through  the  spout  into  the  tanks.  The  silver  is 
washed  for  half  an  hour  with  clean  water  aud  steam,  and  then  removed 
in  buckets  to  be  dried  on  top  of  the  drying  furnace,  figs.  18  and  19, 
Plate  II.  It  requires  from  three  to  three  and  a  half  hours  to  completely 
l>urify  the  3,000  ounces  of  cement  silver.  After  drying,  the  silver  is 
melted  in  graphite  crucibles  in  the  furnace,  Figs.  20,  31,  and  33,  Plate 
III.  It  is  cast  into  bars  iu  the  iron  ingot  mould,  Fig  23,  and  is  found 
to  be  999  to  999.5  fine. 

D.  Precipitation  of  the  copper. — The  copper  solution  from  the  tanks  g8 
runs  into  the  tanks  »,  Fig.  13,  which  are  divided  into  compartments  like 
the  tanks  gS,  and  are  also  covered.  These  compartments  are  filled 
with  scrap-iron,  which  is  simply  thrown  in  without  any  special  care  in 
piling.  The  spent  liquor,  which  is  sulphate  of  iron,  when  snlphureted 
hydrogen  or  a  polished- steel  plate  shows  uo  trace  of  copper,  is  dis- 
charged info  the  stream ;  the  velocity  of  the  discharge  being  regulated 
according  as  the  action  is  quick  or  slow.  The  copper  precipitates  on  the 
iron,  and  is  ieft  to'accumulate.  The  compartments  are  cleaned  out 
about  once  a  month.  The  copper  is  removed  from  the  iron  by  simply 
moving  it  backward  and  forward  in  the  liquid.  The  iron  so  cleaned  ia 
at  once  placed  in  an  empty  tank  to  be  used  on  a  fresh  charge.  All  the 
iron  used  is  old  scrap-iron,  and  is  therefore  not  weighed.  About  5,000 
pounds  to  6,000  pounds  ia  used  in  each  tank.  The  cement  copper  is 
allowed  to  drain  and  dry,  and  is  then  taken  to  the  smelting  furnace.  It 
contains  about  90  pet  cent,  of  metallic  copper  when  it  is  fresh.  The 
small  amount  of  impurity  is  owing  to  the  fact  that  the  tanks  are  closed, 
thus  preventing  the  precipitation  of  insoluble  compounds  of  iron.  The 
cement  copper  oxidizes  very  rapidly  in  contact  with  the  air,  so  that 
when  ready  for  the  fnrnace  it  does  not  contain  more  than  80  per  cent,  of 
copper  in  the  metallic  state. 

E.  Refining  the  cement  eo^er. — The  furnace  in  which  the  cement  cop- 
per is  refined  is  shown  at  A  in  the  ground-plan,  Fig.  1,  and  in  detail  by 
Figs.  24  to  39,  Plate  III.  The  fire-place  is  5  feet  long  and  28  inches 
wide  at  the  top  of  grate.  The  grate  has  the  same  length,  but  is  only  17 
inches  wide.  The  bridge  is  2  feet  wide.  ThelaboratoryisG  feet  4  inches 
long  and  4  feet  4  inches  wide,  and  lias  two  doors,  one  at  the  end,  which 
is  the  charging  door,  and  one  at  the  side,  which  is  the  working  door. 
Just  over  the  bridge  in  the  roof  there  are  two  rows  of  six  openings  each 
for  the  introduction  of  air;  these  are  covered  with  a  hood  to  prevent  the 
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ill  trodaotion  of  foreign  substances.    Tlicfurnace  eonuectswitlitlieciiiui- 
ney  by  a  flue,  which  is  2  feet  square. 

The  fire-place  has  11.05  square  feet  and  the  laboratory  21.T9  square  feet, 
so  that  the  relation  between  them  is  reaily  1 :2. 

This  furnace  runa  onee  a  month  for  eighteen  or  nineteen  hours.  A 
charge  of  2,500  pounds  of  copper  mixed  with  50  pounds  of  refuse  char- 
coal is  put  in  at  C  p.  ui.  The  fireman  keeps  up  the  tire  during  the  night, 
and  the  refiner  takes  it  at  7  a.  m.,  and  then  skims  off  the  slag  and  I'x- 
poses  the  surface  of  the  bath.  Considerable  sulphurous  acid  is  given  off, 
l)robably  trom  the  reduction  of  the  sulphate  of  iron  in  the  cement  copper. 
The  charge  is  worked  for  a  "  set,"  which  takes  three  to  four  hours.  This 
is  done  by  striking  the  surfacewith  the  rabble  and  making  waves.  This 
is  called  beating  the  copper.  The  copper  produced  contains  from  2  to  3 
|ier  cent,  of  oxide  of  copper  dissolved  in  it,  but  it  is  not  necessary  to  re 
flue  it  completely,  as  it  is  used  at  once  in  the  tanks  G.  The  copper  is 
taken  from  the  forna«e  with  a  ladle,  and  is  poured  into  a  cast-iron  mold 
made  of  a  frame  in  two  parts,  held  together  by  clamps,  and  is  slightly 
tapering,  being  larger  at  the  bottom  than  the  top.  This  Jrame  is  placed 
on  a  cast-iron  plate  3  inches  in  thickness.  The  ladleful  of  copper  poured 
in  is  allowed  to  set,  that  is,  a  film  of  suboxide  of  copper  is  allowed  to 
form,  another  ladle  is  poured  on,  and  so  on  until  the  mold  is  full.  The 
cast-iron  frame  is  then  removed,  and  the  plates  fall  out  separately,  as  the 
oxide  prevents  anything  more  than  contact.  Twenty-five  plates  are 
made  iu  this  way  at  a  time. 

V. — TEBATMKNT  OF  THE  ZIERVOGEL  TUB  RESIDUES. 

A.  Fusion  for  white  metal. — The  residues  from  the  tubs  consist  of  ox- 
ides of  copper  and  iron  with  20  or  30  ounces  of  gold  and  40  ounces  of 
silver  to  the  ton.  They  amountto  about  22  tons  a  week.  They  are  melted 
in  the  matte-furnace.  Figs.  5  to  8,  Plate  YII,  with  rich  gold-ores  of  the 
first  class,  con taining  iron  with  copper  pyrites,  and  variable  quantities  of 
gangue,  and  highly  siliceous  tellurium  ores.  All  the  siliceous  pyritifer- 
ous  ores  are  selected  for  this  purpose.  The  ores  are  all  crushed  and  |iut 
through  a  four  to  the  inch  mesh  sieve.  The  charge  is  brought  to  the  fiii- 
iiace  in  alternate  barrows  of  residues  and  ore,  but  it  is  not  mixed  before 
charging,  as  it  becomes  mixed  alter  it  is  thrown  into  the  furnace.  The 
charge  consists  ot^ — 

Tub  residues 4,  UOU 

Raw  gold-ores  of  tbe  first  class 3,r*0 

Gold-ores  of  the  third  class 900 

TotaL 7,400 

When  there  are  no  tellurium-ores  the  charge  of  gold-ores  of  the  first 
ciasa  is  made  to  amount  to  3,400  pounds.  The  treatment  is  exactly  the 
same  as  before.  A  poor  slag  containing  only  two  ounces  of  silver  and  a, 
trace  of  gold  is  produced ;  it  is  very  much  poorer  than  those  of  the  pre-. 
vious  fusion.  It  has  otherwise  very  nearly  the  same  composition  as  tlie 
others,  but  there  is  no  zinc,  either  as  blende  or  oxide,  in  it.  The  iftatte 
contains : 

Copper 60  pep  c(?nt. 

Golfl .,     05  ounces. 

Silver 130  ounces. 

Sulphur ..---.-     30  per  cent 

It  is  called  white  metal.  If  the  matte  was  made  richer  in  copper  the 
slag  would  also  be  richer,  and  there  would  be  ntoreloss.  The  tapping  is 
made  twice  in  twenty-four  hours.  In  other  resfieots  the  labor,  fuel,  i;c,, 
are  the  same  as  in  the  matte-fusion  No.  3,    This  fusion  for  the  treatweiii* 
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of  tub- residues  t^bes  place  ooee  a  month  and  lasts  a  week.  All  the  plate- 
slag  prodnced  during  this  operation  is  put  directly  back  into  the  furnace. 

B.  Roasting  the  white  metal. — At  the  end  of  a  week  all  the  mattes  pro- 
duced are  recharged  in  large  lumps,  the  charge  being  about  4  tons.  It 
is  roasted  at  a  dull-red  heat  for  about  ten  hours  with  admissioa  of  air. 
The  reaction  which  takes  place  between  the  sulphide  and  oxide  makes  a 
peculiar  noise,  which  can  be  heard  at  some  distance  from  the  furnace™ 
The  operation  is  termed  "  roasting"  for  black  copper,  but  it  is  stopped  half- 
way.   As  the  sulphur  is  driven  off  some  metallic  copper  is  liberated. 

The  slag  is  very  thick,  and  uot  more  than  200  pounds  to  300  pounds 
are  produced.  It  contains  from  8  to  1 0  per  cent,  of  copper,  and  is  highly 
basic,  often  containing  crystals  of  magnetite.  At  the  end  of  the  ninth 
hour  the  doors  are  closed  and  the  fireplace  charged.  The  whole  furnace 
is  brought  to  a  white  heat,  so  that  the  whole  charge  ia  in  intimate  fusion. 
Just  before  tapping  it  is  rabbled  for  five  minutes,  and  then  tapped  into 
sand-molds.  The  tapping  is  done  as  before,  but  molds  are  made  to 
receive  the  matte,  as  the  charge  is  greater.  In  the  first  three  or  four 
pigs  there  will  be  found  plates  or  bottoms  of  metallic  copper  containing 
arsenic,  antimony,  and  lead.  These  bottoms  contain  nearly  the  whole 
of  the  gold,  with  a  small  quantity  of  silver,  from  3  to  5  per  cent,  of  sul- 
phur, and  80  per  cent,  of  copper.  The  matte  is  pimple  metal,  and  con- 
tains about 

Copper i 75  percent. 

Gold 2  ounces. 

Silver HO  ounces. 

From  every  charge  about  600  pounds  of  bottoms  and  3  tons  of  matte 
are  produced.  This  bottom  fusion  takes  three  days,  making  ten  days 
for  this  treatment  of  the  residues.  The  labor  is  the  same  as  in  the 
matte-fusion,  but  more  wood  is  used,  four  cords  being  burned  in  twenty- 
four  hours.    Only  two  operations  are  made  in  twenty-four  hours. 

C.  Treatmmit  of  the  pimple  metal, — The  pimple  metal  is  roasted  again 
in  the  same  way,  treating  it  nearly  five  hours,  and  making  four  charges 
in  twenty -four  hours.  Other  bottoms  are  produced  poorer  in  gold,  but 
containing 

Gold 60  to  100  onDces. 

Silver SOOouneea. 

Copper 75  per  cent, 

Snlphnr 35  per  cent. 

The  pimple  metal  from  this  fusion  contains 

Gold '. i  ounce. 

Silver 120  ounces. 

Copper aO  pet  cent. 

Sulphur 20  per  cent. 

the  iron  being  entirely  removed.  This  operation  takes  one  and  a  half 
days.  The  bottoms  are  treated  with  the  other  bottoms.  The  pimple 
metal  goes  to  the  Ziervogel  process  B,  but  is  kept  entirely  separate, 
because  it  contains  no  gold  as  does  that  of  the  process  A. 

TI.  —  TREATMENT  OF  THE  RESIDUES  OF  THE  ZIERVOGEL  PROCESS  B 
BY  THE  AUGUSTINE  PROCESS. 

The  residues  from  the  Ziervogel  process  B,  which  contain  25  ounces  of 
silver  per  ton,  are  roasted  with  salt  in  one  of  the  furnaces,  B,  Pig,  12, 
for  roasting  for  sulphate  of  silver  in  the  Ziervogel  process.  The  resi- 
dues are  charged  moist,  a  charge  being  one  ton.  It  is  heated  for  two 
hours,  until  it  is  hot.  Twenty  pounds  of  salt  are  then  added,  and  well 
rubbed  into  the  charge  for  fifteen  minutes.    The  charge  is  then  drawn, 
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to  prevent  the  loss  of  copper,  as  well  as  chloride  of  copper.  Three 
charges  are  made  in  twelve  hours.  This  requires  one  mao,  and  three- 
focrths  of  a  cord  of  wood. 

Solution. — This  material  is  treated  with  a  hot  saturated  solution  of 
brine,  a  tank  holding  1.000  gallons  of  the  brine  solution  being  always 
kept  io  reserve;  1,600  pounds  of  the  chloiidized  residues  are  placed  in 
a  vat,  aud  the  Holutioa  allowed  to  constantly  flow  through  it  by  an  inch 
pipe  for  four  hours. 

The  liquid  which  runs  oat  of  the  solution-tubs  runs  into  tanks,  Figs. 
30,  31,  and  32,  Plate  III,  where  the  silver  is  precipitated  with  copper  in 
the  tanks  i,  and  the  copper  with  iron  in  the  tanks  fc,  as  in  the  Ziervogel 
process.  The  salt  solution  containing  chloride  of  iron,  is  collected  ia 
the  tank  o,  and  is  pumped  back  into  the  tanks  and  is  used  again.  Ohio- 
ride  of  iron  by  constant  boiling  becomes  perchloride,  and  finally  aesqui- 
oxide  is  precipitated.  The  salt  solution  lasts  (with  occasional  renewals 
of  water)  indefinitely.  The  loss  of  salt,  per  ton  of  residue  treated,  is 
about  10  pounds.  The  residues  from  this  treatment  are  either  reduced 
and  made  into  ingots,  or  sold  as  they  are,  as  residues.  The  precipitation 
is  the  same  as  iu  the  Zietvogel  process,  except  that  chlorides  are  formed. 
The  material  is  always  kept  separate. 

Vn. — I'EEATMEST   OF  THE  BOTTOMS. 

Four  tons  of  white  metal,  from  the  Ziervogel  treatment,  give  600 
pounds  of  bottoms.  These  are  left  to  accumulate  until  they  amount  to 
3,500  pounds,  enough  for  a  charge  in  the  small  reverberatory  furnace. 
The  furnace  in  which  this  operation  is  effected  is  shown  in  the  general 
plan.  Figs.  1  and  12,  at  0,  and  in  det^l  in  Figs.  33  to  38,  Plate  III.  The 
fire-place  is  6  feet  long,  4  feet  deep,  42  inches  wide  at  the  bridge,  and 
20  inches  at  the  grate.  The  bridge  is  2  feet  wide.  The  laboratory  is  9 
feet  long,  6  feet  9  inches  wide,  and  connects  with  the  chimney,  2  feet  6 
inches  square,  by  a  flue.  The  surface  of  the  fire-place  is  21  square  feet, 
that  of  the  laboratory  46.27  square ;  the  relation,  therefore,  is  1  :  4.  The 
furnace  has  a  working  door  at  the  side  and  a  charging  door  at  the  end. 
On  the  side  opposite  the  working  door  there  is  a  spout  which  ends  in  a 
wooden  tank  sunk  in  the  ground,  which  is  4  feet  5  inches  in  diameter 
and  3  feet  deep. 

The  object  of  the  process  is  to  oxidize  the  lead  and  other  impurities, 
and  to  prepare  the  metal  for  treatment  for  gold.  The  charge  is  made 
at  7  a.  m.  It  is  first  sweated  at  a  low  temperature  for  two  or  three 
hours,  during  which  time  some  of  the  lead  liquates  and  runs  out  of  the 
furnace.  It  is  then  left  to  oxidize  for  three  or  four  hours.  In  about 
seven  hours  the  charge  is  well  melted.  The  slag,  which  is  skimmed  at 
this  time,  is  composeil  mostly  of  oxides  of  lead  and  copper,  containing 
from  10  to  15  per  cent,  of  copper,  and  is  sent  to  operation  So.  3.  After 
the  slag  is  withdrawn  the  bath  is  beaten  with  a  rabble  for  about  two 
hours,  all  the  doors  being  opened  to  admit  an  excess  of  air.  It  is  again 
skimmed  and  tapped  into  water.  The  "  pitch,"  that  is  the  condition  of 
the  copper,  must  be  such  that  the  whole  of  the  sulphur  is  eliminated 
before  the  oxygen  is  absorbed.  If  the  pitch  is  right  the  globules  will 
all  be  round  and  hollow.  This  point  must  be  seized  with  the  greatest 
nicety,  for  if  the  charge  remains  too  long  in  the  furnace  the  globules 
will  cast  solid,  and  the  charge  must  then  be  put  back  and  worked 
with  sulphur.  The  temperature  of  the  water  governs  the  size  of  the 
globules.  They  are  small  when  it  is  cold  and  large  when  it  is  hot,  but 
it  does  not  otherwise  affect  it.  It  takes  about  ten  minutes  to  do  this 
castiug.    The  copper  flowing  from  the  spout  I'alls  on  to  a  pole  of  greea 
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wood  held  underneath  it,  so  as  to  scatter  the  copper.  Care  must  be 
taken  that  tKe  slag  does  not  flow  with  the  copper.  To  prevent  it,  the 
doors  are  opened,  so  that  the  slag  is  cooled  until  it  is  pasty.  One  charge 
is  made  at  a  time,  and  only  one  or  two  per  mouth.  The  globules  con- 
tain 1,000  ounces  of  gold,  600  ounces  of  silver,  and  a  trace  of  lead. 
Twenty  tons  of  white  metal  give  one  ton  of  refined  auriferous  copper. 
Three  corda  of  wood  are  used,  one  man  tends  the  furnace,  oue  man  does 
the  firing. 

Tin. — TEBATMENT   OF   THE   OXIDIZED   COPPEE   ALLOY. 

The  copper  globules  are  oxidized  in  one  of  the  fine  caleiners,  in  which 
sulphate  of  silver  is  treated.  One  and  a  half  tons  are  charged  at  a 
time.  The  oxidation  takes  thirty-six  hours.  The  globules  are  put  into 
the  furnace  in  a  heap  and  spread  out  over  the  hearth.  The  charge  will 
be  3  inches  deep.  The  flre-place  is  charged  at  once,  and  the  temperature 
is  made  as  hot  as  the  red  bricks  will  bear,  and  as  oxidizing  as  possible. 
It  is  constantly  rabbled.  At  the  end  of  thirty-six  hours  a  portion  is 
taken  out  and  tested,  to  see  that  it  will  pulverize  completely.  Ifit  does, 
tlie  operation  ia  finished;  ifit  does  not,  the  oxidation  is  continued. 
The  whole  of  the  copper  has  been  transformed  by  the  operation  into 
suboxide,  and  the  charge  is  increased  in  weight  about  500  pounds  by 
the  operation.  The  grains  are  black  on  the  outside,  but  if  broken  or 
rubbed  the  streak  is  red.  The  charge  ia  drawn  out  into  an  iron  barrow 
and  carried  to  the  store-room.  It  is  placed  in  bags,  packed  in  petro- 
leum-casks, and  shipped  to  Boston.  Ono  cask  holds  G50  pounds.  Three 
cords  of  wood  are  osed  for  the  process,  and  two  men  do  the  work,  one 
man  to  each  twelve  hours'  shift.  The  men  are  required  to  bring  their 
own  wood. 

Solution  of  Hie  oxidized-copper  alloy. — ^The  oxidized  product  is  treated 
with  dilate  sulphuric  acid.  This  is  done  in  a  conical  tub  lined  with 
lead,  having  a  false  bottom.  The  bottom  is  hollowed  so  as  to  leave  aa 
little  space  as  poasibie.  A  charge  is  1,500  pounds.  Over  this,  sulphuric 
acid  at  20°  Baum6  is  poured.  Steam  and  air  are  turned  on  and  the 
boiling  continued  for  four  hours.  The  whole  is  not  dissolved,  but  90 
per  cent,  of  the  copper  will  be  in  solution.  It  is  allowed  to  settle  for 
an  hour,  and  is  siphoned  off  and  a  Iresh  charge  put  in.  Two  charges 
are  made  in  a  day.  This  is  repeated  until  all  the  oxidized  protlacts 
have  been  treated.  This  work  is  not  done  at  night.  The  residues  are 
boiled  two  or  three  times  in  the  same  way  to  get  out  all  the  copper  pos- 
sible. The  tub  is  then  cleaned  ijp  and  what  remains  is  melted  in  plum- 
bago croeibles.  The  bullion  is  from  600  to  800  fine  of  mixed  metals. 
It  contains  from  40  to  50  per  cent,  gold  and  20  to  30  per  cent,  of  silver. 
This  is  sent  to  the  mint. 

The  sulphate  of  copper  is  crystallized  and  sold.  The  mother  liquid 
is  used  to  dilute  the  acid  used  for  the  solution  of  the  oxides. 

The  working  of  these  alloys  of  gold,  silver,  and  copper  was  first  tried 
in  the  works,  and  was  given  up  on  account  of  the  high  price  of  sulphuric 
acid.  It  was  carried  on  for  more  than  a  year  in  Boston,  but  has  quite 
recently  been  abandoned,  and  the  separation  of  gold  and  silver  is  now 
to  be  done  at  the  works  by  a  process  invented  by  Professor  Pearce. 

In  conclusion,  I  beg  to  present  my  warmest  thanks  to  Professor  Hill, 
who  afforded  me  every  facility  for  niakins  the  i>laijs  of  the  works  and 
for  taking  the  dmwings  of  all  the  furnaces,  and  to  Professor  Pearce, 
who  gave  all  the  information  which  was  required,  both  at  the  works 
and  alter  my  return  to  Kew  York,  concerning  the  various  processes 
carried  out  there. 
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THE  nUST  AND  DOUGLAS  COPPER  PEOCESS. 

For  the  following  account  of  tbia  process,  I  am  indebted  to  Prof.  T. 
Sterry  Hunt  and  Mr.  James  Douglas,  jr.,  the  patentees. 

This  is  what  is  technically  called  a  wet  method,  becanse  the  copper 
is  removed  from  ite  ores  in  a  dissolved  state,  the  solvent  employed  in 
the  present  process  being  a  watery  solution  of  neutral  protochloride  of 
iron  and  common  salt.  Most  oxidized  compounds  of  copper — whether 
obtained  artificially  by  roasting  sulphureted  ores,  or  found  in  nature  in 
the  forms  of  carbonates  and  oxides — when  digested  with  such  a  solution 
are  converted  into  a  mixture  of  protochloride  and  dichlorideof  copper, 
which  are  dissolved,  while  the  iron  of  the  solvent  separates  in  the  form 
ofineoluble  hydrous  peroxide  of  iron.  When  the  solution  of  the  chlorides 
of  copper  thus  obtained  is  brought  in  contact  with  metallic  iron,  the 
copper  is  separated  in  a  metallic  crystalline  state,  while  the  iron  passes 
into  solution,  reproducing  the  protochloride  of  iron,  thus  restoring  its 
solvent  powers  to  the  liquid  which  we  shall  call  "  the  bath,"  and  fitting 
it  for  the  treatment  of  a  fresh  portion  of  copper-ore.  This  process  of 
solution  and  precipitation  can,  under  proper  conditions,  be  repeated  in- 
definitely  with  the  same  bath,  the  only  reagent  consumed  being  the 
metallic  iron. 

The  chief  advantage  which  wet  processes  possess  over  smelting  lies 
in  the  economy  of  luel.  To  extract  copper  from  a  low-grade  ore  by 
smelting,  five  or  six  furnace-operations  arc  necessary,  and  about  one 
ton  of  coal  is  consumed  for  each  ton  of  ore  treated ;  while  for  the  various 
wet  processes  a  single  calcination,  in  which  not  more  than  three  hun- 
dred-weight of  coa  lis  consumed  for  each  ton  of  ore,  is  the  only  furnace- 
operation  required  to  obtain  the  metallic  copper  in  a  precipitated  form 
known  as  cement  co;^er.  An  important  item  of  cost  in  wet  processes  is 
the  metallic  iron  employed  to  separate  the  metallic  copper  from  its 
solutions.  The  same  amount  of  iron  is  required  to  precipitate  a  ton  of 
copper  whether  extracted  from  a  poor  or  a  rich  otc,  but  as  for  the 
smelting  of  the  latter  much  less  fuel  is  required,  it  follows  that  rich 
oiBs  are  generally  treated  by  smelting  rather  than  in  the  wet  way,  any 
saving  of  fuel  in  the  latter  being  more  than  compensated  for  by  the 
ctist  of  iron.  Ko  general  rule,  however,  can  be  laid  down  to  determine 
what  grade  of  ore  can  be  more  profitably  treated  by  one  method  or  the 
other,  inasmuch  as  circumstances  of  locality,  affecting  the  cost  of  fuel 
and  the  price  of  iron,  must  in  each  case  be  taken  into  account. 

The  various  other  wet  methods  of  copper-extraction  may  be  divided 
into  two  classes :  those  in  which  the  previously  oxidized  ore  is  treated 
with  hydroehoJoric  or  sulphuric  acid  to  dissolve  the  oxide  of  copper,  and 
those  in  which  sulphureted  ore,  generally  after  a  preliminary  roasting, 
is  calcined  with  an  admixture  of  sea-salt  or  of  sulphate  of  soda,  by 
which  the  copper  is  converted  into  chloride  or  into  sulphate.  All  of 
'  I,  when  properly  applied,  effect  a  pretty  thorough  extrac. 
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tion  of  the  copper,  but  the  cost  of  the  reasents  which  have  to  be  added 
to  every  charge  of  ore,  preclude  altofcetbec  the  use  of  sotne  of  these 
methods,  except  in  certain  favored  localities,  and  render  them  in  almost 
all  cases,  it  is  believed,  less  economical  than  the  present  one  with  the 
Hunt  and  Dooglas  bath,  for  which  the  following  advantages  are  claimed: 

I.  It  is  a  general  method  adapted  to  all  compounds  of  copper,  while 
that  by  calcination  with  salt  is  only  applicable  to  sulphureted  ores. 

II.  It  does  not  require  the  addition  of  reagents,  such  as  acids,  salt,  or 
sulphate  of  soda,  to  each  charge  of  ore,  since  in  the  regular  course  of 
the  operation  the  solvent  required  for  the  treatment  of  the  ore  is  con- 
stantly reproduced. 

III.  The  bath  employed  being  neutral,  certain  impurities  of  the  ore, 
such  as  ai'senic,  which  pass  into  solution  and  contaminate  the  product 
in  the  wet  processes,  remain  undissolved,  so  that  a  purer  copper  is  ob- 
tained. 

IV.  As  the  solution  obtained  is  neutral  and  free  from  persalts  of  iroo, 
there  is  no  unnecessary  waste  or  consumption  of  metallic  iron  in  the  pro- 
cess of  precipitation.  Moreover,  as  the  result  of  the  action  of  the  proto- 
chloride  of  iron  of  the  bath  on  protoxide  of  copper,  one-third  of  the  copper 
is  obtained  as  protochloride,  and  two-thirds  as  dichloride.  Now  since  the 
latter  requires  for  each  one  hundred  parts  of  copper  precipitated  only 
forty-five  parts  of  irou,  it  is  found  in  practice  that  not  more  than  three- 
quarters  of  a  Ion  of  iron  are  consumed  to  precipitate  one  ton  of  metallic 
copper,  while  in  the  other  methods,  iu  vThich  the  copper  is  obtained  as 
protochloride,  the  consumption  of  iron  amounts  to  a  ton,  and  in  many 
cases  greatly  exceeds  it. 

WOEKING    DIEECTIOKS. 

Grinding  the  ore. — The  degree  of  fineness  to  which  the  ore  must  be 
ground  will  depend  entirely  upon  the  character  of  the  gangue.  If  the 
metal  be  scattered  in  fine  particles  through  an  impermeable  rock,  it  will 
be  necessary  to  grind  it  to  the  size  of  sand,  so  that  the  copper,  if  a  snl- 
phuret,  may  be  exposed  to  the  oxidizing  action  of  the  air  during  calci- 
nation, and  to  the  solventactionof  the  protochloride  of  iron  bath  during 
lixiviatiou.  If,  on  the  contrary,  the  copper  sulphuret  be  mixed,  as  is 
often  the  case,  with  iron  pyrites,  which  by  calcination  becomes  porous, 
the  ore  need  not  be  ground  so  fine.  Experiment  in  each  case  must  de- 
termine the  point,  and  upon  the  decision  must  depend  the  machinery 
which  should  be  chosen  to  effect  the  grinding;  Coruish  rolls  being 
preferable  for  coarse  crushing  and  stamps  for  finer  work.  Two  pairs 
of  rolls — one  pair  of  24  or  30  inches  diameter,  and  one  pair  of  12  or  15 
inches,  with  a  screen  between  them  to  sift  out  what  is  not  broken  suffi- 
ciently flue  by  the  upper  pair,  will  crush  about  twenty  tons  of  stuff  in 
twenty-four  hours  so  that  it  will  pass  through  a  sieve  of  fltteen  holes  to 
the  linear  inch,  a  degree  of  fineness  sufficient  for  most  ores.  A  rock- 
breaker  with  jaws  set  close  may  be  substituted  for  the  upper  pair  of 
rolls. 

Calcining  the  ore. — It  is  not  necessary  to  calcine  carbonates  or  pro- 
toxides, but  mixtures  in  which  there  is  a  large  proportion  of  red  or 
dinoxide  need  a  slight  roasting  to  convert  at  least  a  part  of  this  into 
protoxide;  while  all  sulphureted  ores  require  much  more  calciuatiou, 
The  mode  of  effecting  this  will  vary  with  the  character  of  the  ore. 
When  it  contains  20  per  cent,  or  upward  of  sulphur,  it  may  be  broken 
into  lumps  of  an  inch  or  more  in  diameter,  and  exposed  to  a  preliminary 
roasting  in  heaps  or  kilns,  whereby,  without  the  aid  of  fuel,  the  greater 


rit>v  Google 


METALLURGICAI,  PEOCESSES.  397 

part  of  the  sulphur  will  be  driven  off,  and  the  metallic  ingredients  more 
or  less  completely  oxidized.  The  lumps  thus  partially  roasted  should 
then  be  crushed  and  calcined  in  a  muffle  or  reverberatory  furnace.  The 
calcination  of  all  ores  in  an  earthy  gangue  must  be  effected  wholly  iu 
such  furnaces. 

The  first  rule  iu  roasting  is  to  expose  the  ore  at  the  beginning  to  a 
low  heat,  which  is  to  be  gradually  increased  as  the  sulphur  is  driven  off. 
If  the  temperature  be  too  high  at  the  commenceBieut  of  the  operation, 
the  ore,  if  highly  snlpbureted,  may  become  softened  and  agglutinated 
or  fritted,  after  which  it  is  impossible  to  eftect  a  proper  roast.  But 
even  if  this  should  not  happen,  too  high  a  heat  at  first^  or  indeed  at 
any  stage  of  the  process,  brings  the  copper  into  a  eouditiou  iu  which  it 
is  difficultly  soluble  in  the  bath.  A  long  furnace  is  more  easily  man- 
aged than  a  short  one,  since  in  the  former  the  fire  can  always  be  kept 
strong  and  the  ore  moved  forward  from  a  cooler  to  a  hotter  portiou, 
while  in  a  short  furnace  the  gradation  of  heat  can  only  be  attained  by 
close  attention  to  the  firing. 

A  long  muffle  furnace  always  gives  a  good  roast,  as  the  tile  floor  pro- 
tects the  ore  from  excessive  heat,  and  there  is  sure  to  he  an  oxidizing 
atmosphere  in  the  furnace,  which  is  not  always  the  case  iu  a  reverbera- 
tory,  where  the  flame  comes  in  contact  with  the  ore.  Bat  the  construc- 
tion of  the  muffle  furnace  is  expensive,  and  a  cheap  and  efficient  furnace 
is  a  three-hearth  reverberatory.  When  a  number  of  such  furnaces  are 
needed,  they  may  be  built  side  by  side,  iu  a  row,  the  rabbliug-doora 
opening  before  and  behind,  and  the  arches  of  the  whole  row  being  sup- 
ported by  a  stone  buttress  at  each  end — the  only  binding  necessary. 
The  fire-boxes  of  adjacent  furnaces  are  placed  side  by  side.  The  dimen- 
sions which  have  been  found  advantageous  for  these  furnaces  are  as 
follows :  Lower  hearth  10  feet  wide  by  16  feet  long ;  upper  hearths  13 
feet  wide  by  15  feet  long.  The  lower  hearth  is  contracted  in  width  by 
the  fire-place,  and  the  upper  hearths  in  length  by  the  flues  which  lead 
from  hearth  to  hearth. 

The  advantages  of  such  a  form  of  furnace  are  cheapness  of  construc- 
tion and  economy  of  heat,  on  account  of  the  exposure  of  a  less  amouut 
of  cooling- surface  than  in  the  long  reverberatory  with  rabbling- doors 
on  the  side.  On  the  other  hand  the  upper  hearths  are  not  very  accessi- 
ble to  the  rabblers.  If  such  a  furnace  be  nsed,  the  heat  should  only  be 
sufKcient  to  thoroughly  dry  and  warm  the  ore  on  the  uppermost  hearth. 
Oxidation  should  take  place,  with  the  elimination  of  the  greater  part 
of  the  sulphur,  on  the  second  hearth,  so  that  when  the  ore  is  exposed 
to  the  higber  temperatureof  the  lower  hearth  there  may  be  no  danger  of 
fritting.  The  quantity  of  ore  which  may  be  roasted  in  such  a  furnace 
will  depend  on  the  character  of  the  ore  and  the  proportion  of  sulphate 
of  copper  which  it  may  be  desirable  to  obtain.  If  the  ore  is  highly  sul- 
phoreted  and  has  not  received  a  preliminary  roast  before  grinding, 
only  two  or  three  tons  can  be  calcined  in  twenty-four  hours,  whereas 
double  that  quantity  may  be  treated  if  the  ore  be  poor  in  sulphur.  Aa 
ore  with  from  15  per  cent,  to  20  per  cent,  of  sulphur  may  be  added  ia 
charges  of  2,500  pounds,  and  shifted  from  hearth  to  hearth  every  eight 
hours,  while  one  containing  from  5  percent,  to  7  per  cent,  of  sulphur 
may  be  shifted  every  five  hours. 

If  the  ore  contains  no  carbonate  of  lime  or  magnesia,  (which  will  de- 
prive the  bath  of  the  chloride  of  iron  iu  the  subsequent  operation  of 
solution,)  the  roast  need  not  contain  over  one- fourth  of  its  copper  in  the 
state  of  sulphate.  This  will  be  more  than  sufficient  to  repair  unavoida- 
ble losses  in  the  iron-chloride  of  the  bath.    The  presence  of  portions  of 
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these  obnoxious  elemeuts  may,  however,  make  it  desirable  to  obtaiu  in 
the  roast  a,  larger  proportion  of  sulphate  of  copper,  (which  is  soluble  iu 
water  and  by  its  precipitation  by  metallic  iroii  yields  au  iron-salt.)  To 
obtain  this  the  ore  should  be  roasted  more  slowly  and  in  larger  charges, 
say  of  5,000  pounds  each,  in  which  case  the  yield  of  ore  from  the  fnrnace 
will  be  somewhat  diminished. 

The  quantity  of  fuel  consumed  ■iriU  vary  with  the  different  ores,  but 
as  a  rule  one  cord  of  wood  will  suffice  for  three  tons,  and  one  ton  of  coal 
tor  eight  tons  of  ore. 

When  a  sulphureted  ore  has  been  properly  roasted  it  loses,  when  be- 
ing rabbled,  that  apparent  fluidity  which  ore  still  giving  ofl'  sulphurous 
acid  exhibits,  and  when  withdrawn  and  cooled  should  have  a  bright-red 
color.  If  the  heat  has  been  too  great,  the  color  of  the  cooled  ore  will 
vary  through  dnll-red  to  black.  There  is  more  danger  of  having  too 
much  than  too  little  heat  in  the  furnace.  The  ore  on  the  upper  hearth 
should  never  be  in  a  glow,  and  that  ou  the  lower  hearth  should  never 
attain  a  higher  heat  than  dull  redness.  Besides  regulating  the  heat,  it 
isimportant  to  attend  to  the  admission  of  air.  As  the  roasting  of  the 
ore  is  an  oxidizing  process  an  abundance  of  air  is  essential  to  the  opera- 
tion, and  that  this  may  be  supplied,  the  furnace  must  possess  a  goo<l 
draught  and  be  provided  with  openingssufftcientlylargeand  numerous. 
If  the  furnace  be  defective  in  these  points  the  ore  will  be  scorched  and 
its  copper  rendered  insoluble  by  a  reducing  action  on  the  lower  hearth, 
while  the  upper  hearth  will  be  liable,  at  the  same  time,  to  become  too 
hot. 

The  more  completely  the  sulphuret  of  copper  is  oxidized  in  the  roast- 
ing, the  moi-e  thorough  will  be  the  subsequent  extraction  of  the  copper, 
but  to  oxidize  the  last  traces  of  sulphuret  requires  a  disproportionate  ex- 
penditure of  time,  labor,  and  fuel.  Upon  the  relative  value  of  the  raw 
ore,  and  of  labor  and  fuel,  will  therefore  depend  the  degree  of  thorough- 
ness to  which  it  may  be  profitable  to  carry  the  extraction  of  the  copper 
at  any  given  red nution- works.  While  it  is  desirable  to  oxidize  as  com- 
pletely as  consistent  with  economy  the  sulphurets  of  the  ore,  it  should 
be  borne  in  mind  that  a  dead  roast,  as  it  is  called,  or  the  eliminatiou  of 
that  ijortion  of  sulphur  which,  after  oxidation,  remains  combined  as 
sulphate  of  copper,  is  to  be  avoided,  since,  as  already  pointed  out,  to 
provide  for  unavoidable  loss  of  chloride  of  iron,  it  is  desirable  to  leave  a 
portion  of  sulphate  of  copper  in  the  roasted  ore.  The  composition  of 
the  roast  may  be  seen  from  the  following  examples: 

At  the  Ore  Knob  Mine  in  I^orth  Carolina,  the  average  of  the  ore 
roasted  by  this  process  was,  according  to  Mr.  Olcott,  {Trans.  Amer. 
Inst.  Min.  Engineers,  vol.  iii,  p.  395:) 

Ci)pi>er  aa  sulphate .1 !i. T6 

Copper  88  o.  ■  ' 
Copper  as 


11.90 
At  Phcenixville,  Pa.,  where  the  ore  contains  a  considerable  quan- 
tity of  carbonate  of  magnesia,  the  efl'ect  of  which  has  to  be  neutralized 
by  a  large  proportion  of  sulphate  of  copper,  and  where  charges  of  5,000 
pounds  of  ore  are  calcined  for  twenty-four  hours  ou  each  hearth  of  the 
dimensions  above  given,  the  roasted  ore  has  the  following  average  com- 
position : 

Copper  as  sulphate 1.  K 

Copper  as  oside 1. 10 

Copperas  sulpliiUe .40 

a.  75 
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Dissolving  the  copper. — The  solvent  or  buth  employed  for  the  estractioD 
of  the  copper  is,  as  has  been  stated,  a  oeutral  soiotiou  of  protochloride  of 
iron  with  common  salt.  This  protochloride  may  be  obtained  in  various 
ways.  In  localities  where  acids  are  cheap  it  is  easily  made  by  dissolv- 
ing scrap-iron  in  diluted  muriatic  or  sulphnrie  acid;  the  flist  yields 
directly  protochloride,  the  second  protosulpbate  of  iron,  which  when 
mixed  with  a  solution  of  salt  gives  rise  to  the  protochloride,  together 
with  a  portion  of  sulphato  of  soda.  In  places  where  acids  are  not  so 
easily  had,  the  commercial  protosulpbate  of  iron  (green  copperas)  is  the 
most  convenient  source  of  the  protochloride,  as  explained  in  the  specifi- 
cation. One  hundred  pounds  of  the  commercial  acid  and  56  pounds  of 
scrap-iron  will  make  280  pounds  of  copperas.  Knowing  the  relative 
cost  of  these  substances  at  any  locality,  it  will  be  easy  to  calculate 
whether  it  is  cheaper  to  make  the  copperas  or  to  purchase  it.  Where 
highly  sulphureted  copper-ores  or  copper-pyrites  are  to  bo  had,  these, 
by  c^cining  at  a  low  red  heat,  (as  already  stated,)  yield  large  propor- 
tions of  sulphate  of  copper  and  sulphate  of  iron,  both  of  which  are 
soluble.  By  leaching  these  roasted  ores  with  water,  and  digesting  the 
solution  thus  obtained  with  scrap-iron,  the  dissolved  copper  is  thrown 
down  as  metal,  and  a  solution  of  protosniphate  of  iron  obtained,  which 
may  be  mixed  with  salt  to  form  the  bath. 

In  the  original  specification  of  the  process  it  was  directed  in  making 
the  bath  by  the  use  of  protosniphate  of  iron  to  take  280  pounds  of  this 
(equal  to  6C  pounds  of  metallic  iron)  and  120  pounds  of  salt,  sufficient 
to  convert  it  into  protochloride.  These  dissolved  in  1,000  pounds  of 
water  (100  imperial  gallons)  with  afurtheraddition  of  200  pounds  of  salt 
made  the  strongest  bath,but  a  weakerone  was  also  recommended  in  which 
these  same  ingredients  were  to  be  dissolved  in  2,000  pounds  of  water. 
Experience  has  shown  that  the  latter  is  strong  enough  for  the  treatment 
of  all  ordinary  ores. 

The  bath  may  be  brought  in  contact  with  the  ore  either  by  percolation 
in  leachiug-tanks,  or  by  agitation  in  vats  arranged  with  stirrers.  If  the 
ore  be  finely  ground  and  slimy,  the  latter  must  be  used ;  but  if  it  is 
coarse,  and  contains  nothing  which  when  wetted  will  form  mud,  it  is 
best  treated  by  leaching.  When  agitation  is  required  the  tank  should 
be  round,  10  or  12  feet  in  diameter,  and  5  or  6  feet  high,  and  made  of 
3-iuch  staves.  A  convenient  stirring-apparatus  consists  of  two  oblique 
blades  fixed  to  the  base  of  a  vertical  shaft,  which  rests  on  the  vertex  of 
a  conical  bottom.  The  tips  of  the  blades  should  reach  to  within  an 
inch  of  the  sides  of  the  tank,  and  be  raised  about  15  inches  above  the 
level  of  the  bottom  of  the  tank  at  the  periphery.  The  object  of  thus 
elevating  the  stirrer  on  a  cone  above  the  bottom  is  to  permit  the  ore  to 
settle  below  the  blades,  so  that  the  stirrer,  after  having  been  stopped, 
can  be  started  at  will;  whereas,  were  the  bottom  fiat  and  the  distance 
between  it  and  the  blades  the  same  at  all  points,  the  ore  would  acenmu- 
late  around  the  shaft  and  thus  escape  a^tation.  The  stirrer  should 
make  about  twenty  revolutions  a  minute.  A  vat  of  the  above  dimen- 
sions, having  a  capacity  of  about  3,000  gallons,  and  two-thirds  filled  with 
bath,  will  serve  to  agitate  and  dissolve  the  copper  from  3,000  pounds  of 
roasted  ore,  containing  five  or  six  per  cent,  of  copper  oxide,  in  six  to 
eight  hours,  the  temperature  being  from  120°  to  150<^  F.  The  stirrers 
are  then  stopped,  the  whole  allowed  to  settle,  the  clear  liquor  dritwn  off 
into  the  precipitating-tanks,  and  the  muddy  portions  into  settling-tanks, 
after  which  the  residue  may  be  washed,  first  with  bath,  and  then  with 
water,  to  remove  the  adherent  copper  solution. 

When  percolation  can  be  adopted  it  is  preferable  to  stirring,  since, 
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though  the  operation  is  slower,  we  are  enabled  to  dispense  with  the  set- 
tling-tanlis,  -which  the  latter  plan  requires,  autl  the  haudling  of  the 
slimes  which  accumulate  in  these.  'Moreover,  as  the  solution  of  the 
copper  takes  place  in  the  mass  of  ore  out  of  contact  of  air,  a  larger  pro- 
portion of  (iichloride  of  copper  is  found  and  less  iron  is  lost  by  oxdation 
than  when  the  solution  holding  Ihe  dissolved  iron  and  copper  salts  is 
exposed  to  the  air  by  constant  agitatiou. 

The  vats  for  filtration  are  made  of  wood  or  of  brick.  For  the  latter 
the  bricks  are  laid  in  Boman  cement  and  coated  withia  by  a  layer  of  the 
same  cement  mixed  with  silicate  of  soda.  This,  wlieo  afterward  washed 
with  a  solution  of  chloride  of  calcium,  forms  a  coating  which  resists  the 
action  of  the  metallic  salts  of  the  bath.  If  wood  be  used  the  vats  may 
either  be  square  or  round,  but  in  any  case  they  should  be  somewhat 
wider  at  the  top  than  at  the  bottom,  otherwise  the  settling  and  contrac- 
tion of  the  moistened  ore  will  leave  a  space  along  the  walls  through 
which  the  bath  may  descend  without  percolating  the  mass.  Filtering- 
vats  need  not  be  more  than  three  feet  high.  The  filter  may  be  made  liy 
laying  on  the  bottom  of  the  vat  three  inches  of  small  stones,  broken 
cinder  or  coke,  and  covering  this  by  a  layer  of  coarse  sand,  upon  which 
the  ore  may  be  laid  to  the  depth  of  one  or  two  feet  according  to  its 
coarseness  or  fineness.  Instead  of  this  arrangement  a  false  bottom, 
consisting  of  perforated  planks  or  of  narrow  boards  loosely  laid  to- 
gether, may  be  covered  over  with  coarse  sacking,  npon  which  the  ore  is 
spread,  A  hole  in  the  side  near  the  bottom  of  the  tank,  into  which  is 
fitted  an  india-rubber  tube  provided  with  a  squeezer  or  pinch-cock,  gives 
vent  to  the  liquor  after  its  passage  through  the  ore.  The  vats  should 
be  fitted  with  close  covers  so  as  to  exclude  the  air  and  retain  the  heat; 
these  are  provided  with  a  small  hole  through  which  enters  a  tube  to  sup- 
ply the  bath.  It  is  well  to  spread  the  ore  in  the  vats  already  par- 
tially filled  with  heated  bath,  as  when  thus  wet  down  it  will  not  cake, 
but  will  permit  the  bath  to  percolate  uniformly  through  it.  When  the 
desired  quantity  of  ore  has  been  added  a  wooden  float  should  be  se- 
cured beneath  the  opening  in  the  cover  ao  that  the  bath,  as  it  flows  in, 
may  fail  thereon,  otherwise  it  would  make  a  depression  in  the  mass  and 
thus  the  percolation  would  be  unequal.  About  two  or  three  inches  of 
■  bath  should  be  kept  on  the  top  of  the  ore,  and  it  should  be  supplied  as 
rapidly  as  it  escapes  from  the  tube  below.  When  the  outflowing  liquid 
is  found,  by  testing  with  a  bit  of  iron  wire,  to  contain  no  more  copper 
than  the  liquid  entering  above,  we  know  that  the  soluble  copper  has 
been  removed  and  it  only  remains  to  stop  the  supply  of  bath,  allow  the 
layer  above  to  filter  tJirough,  and  then  displace  that  which  remains  in 
the  pores  of  the  exhausted  mass  by  the  addition  of  a  little  water.  The 
extraction  of  the  copper  by  filtration  may  not  be  completed  in  less  than 
three  or  four  days,  the  time  of  course  depending  on  the  richness  of  the 
ore  and  the  strength  and  the  temperature  of  the  bath. 

The  solution  ot  the  copper  is  much  accelerated  by  heating  the  bath, 
which  may  be  done  by  the  injection  of  steam.  If  the  liquid  bo  heated 
to  from  120°  to  180°  F.  it  will  flow  through  the  ore  iu  the  leaehing-tanks 
with  a  very  little  reduction  of  temperature,  and  the  heat  generated  in 
the  process  of  precipitation  will,  if  the  tanks  for  this  operation  are  well 
covered,  maintain  the  bath  in  these  at  a  sufficient  temperature  to  iusore 
a  quick  separation  of  the  copper,  so  that  it  is  only  the  liquid  in  the 
store- tanks  that  will  require  heating  by  steam. 

The  bath  after  it  is  withdrawn  from  the  precipitating-tanks  generally 
contains  a  little  copper.  If,  however,  care  be  taken  to  leave  it  there  till 
the  whole  of  the  copper  is  separated,  the  liquid  will  then  bo  without 
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action  on  metallio  iron,  and  steam  eoila  may  be  used  to  heat  it  in  the 
store-tank,  or  in  passing  from  this  to  tbe  Icacb-vats  it  l^ay  be  made  to 
pass  tbrough  a  coil  of  iron  pipe  heated  by  a  stove. 

Where  kilns  are  used  for  roasting,  the  heating  of  tbe  lienors,  as  well 
as  the  evaporation  of  the  excess  of  Itqnid  derived  from  the  wash-waters, 
may  be  effected  Id  Gay-Lussac  towers,  which  are  small  brick  or  stone 
chambers,  tall  and  narrow,  filled  with  fragments  of  coke  or  broken 
bricks,  in  which  an  ascending  current  of  tbe  hot  air  and  sulpharoas 
vapors  meets  a  descending  current  of  the  liiinid.  The  hot  gases  from 
the  kiln  or  from  a  muffle  may  also  be  utilized  by  drawing  them  through 
a  pipe  from  4  to  0  inches  in  diameter  by  means  of  a  small  steam-jet  in- 
troduced at  the  bend  in  an  injection -pipe,  which  at  that  point  should  be 
contracted  to  2  inches,  and  may  dip  2  feet  or  more  into  the  liquid  in  the 
store-tank.  Such  an  arrangement  saves  steam  and  serves  to  impreg- 
nate the  bath  with  sulphurous  add,  which  Id  its  passage  through  the 
ore  in  the  filtering-vats  serves  to  attack  the  sepai'ated  peroxide  of  iron, 
converting  it  into  soluble  protosalt. 

The  use  of  the  sulphurous  acid  fumes,  which  thus  serve  to  supply  the 
losses  of  protoclilori(l6  of  iron,  need  not  be  resorted  to  except  in  treating 
native  carbonates  or  oxides  of  copper,  or  such  ores  as  contain  car- 
bonates of  lime  or  magnesia  or  oxide  of  lead  or  of  zinc,  all  of  which 
cause  a  loss  of  the  protochloride  of  iron.  In  such  cases  the  best  mode 
of  applying  the  sulphurous  acid  is  by  using  stirring-tanks  and  pass- 
ing the  gas  over  the  surface  of  tbe  liquid,  which  is  agitated  during 
the  solution  of  the  copper.  The  gas  should  be  as  little  diluted  with  air 
as  possihle.  If  the  roasting-kiln  or  muffle-furnace  be  connected  with  the 
stirring- tank  by  an  earlhenware  tube  whicb  enters  either  the  cover  or 
the  side  of  the  tank  at  a  point  opposite  to  that  by  which  a  wooden  tube 
(best  connected  with  a  flue)  gives  exit  to  the  uuconsumed  gas,  a  suffi- 
ciently rapid  cnrrent  of  the  gas  will  be  kept  up,  and  will  be  readily  ab- 
sorbed by  the  liquid  in  the  tank. 

It  is  seldom,  however,  that  tbe  process  is  thus  complicated  by  tbe 
necessity  of  using  sulphurous  acid  gas,  for  unless  the  objectionable 
matters  mentioned  above  are  present  in  consideraLile  quantities  in  the 
ore,  this,  if  a  sulphuret  of  copper,  will  yield  by  careful  calcination,  as 
already  explained,  enough  sulphate  of  copper  to  compensate  for  the 
loss  of  chloride  of  iron  which  these  would  occasion. 

By  the  introd  uction  of  steam  for  heating  and  of  water  for  washing  the 
residue,  the  volume  of  the  bath  becomes  slowly  augmented.  To  reduce 
tBis  it  is  therefore  necessary  to  resort  to  evaporation,  and  for  this  pur- 
pose it  has  been  found  that  in  the  case  of  the  three-heated  reverhera- 
tory  furnaces  already  described,  the  upper  hearth  may  with  advantage 
be  used  for  this  purpose.  A  shallow  basin  G  inches  deep,  of  which  the 
upper  hearth  is  tbe  bottom,  is  built  of  brick  lined  with  Koman  cement 
prepared  as  already  described  for  brick-leaching  tanks,  with  silicate  of 
soda  and  chloride  of  calcium.  Through  tbe  middle  of  it  passes  a  funuel 
or  hopper  connecting  with  the  second  hearth  and  opening  on  the  roof  of 
the  furnace  for  the  purpose  of  charging  the  ore.  The  roof  over  the  pan 
should  be  higher  than  if  it  were  over  a  calcining  hearth,  iu  order  to 
give  ample  room  to  use  a  scraper  with  which  to  remove  the  crystals  of 
salt  which  separate  during  evaporation,  and  two  doors  instead  of  three 
should  open  at  each  end  so  as  to  give  free  access  to  the  whole  surface  of 
tbe  pan.  Care  should  be  taken  to  keep  the  floor  of  the  pan  free  from 
all  accumulations  of  salt,  else  a  crust  will  be  formed  which  is  difficult 
to  remove.  When  this  arrangement  is  used,  the  liquors  from  the  store- 
tank  are  run  into  tbe  pan  where  they  are  exposed  to  the  escaping  car- 
26  M 
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rent  of  hot  air  and  gases  by  whicli  they  are  rapidly  evaporateiS,  while 
at  the  same  time  tliey  absorb  a  considerable  amount  of  sulphuric  acid, 
{which,  together  with  s<il)»hurou8  acid,  is  formed  in  tlie  slow  roasting  of 
pyritous  ores,)  and  thus  become  strongly  acid.  An  evaporator  of  this 
kind,  with  a  surface  of  lOOsquarefeet,  is  easily  and  cheaply  constructed, 
is  tight  aod  durable,  and  will  evaporate  a  layer  of  4  inches  of  liquid  in 
24  hours,  by  the  waste-heat.  If  the  three  hearths  are  required  for  cal- 
cination, large  shallow  tanks  of  the  kind  described  may  be  constructed 
between  the  furnaces  and  the  stack,  so  that  the  whole  current  of  the 
hot  gases  shall  pass  over  the  surface  of  the  liquid,  thus  dispensing 
with  the  use  of  steam  for  heating  the  liquors  and  evaporating  the  bath 
at  the  same  time. 

Precipitating  the  copper. — The  copper  liquors,  whether  taken  from  the 
stirring  or  settling  tanks  or  flowing  from  the  leaching-vats,  are  received 
in  tanfs  of  any  convenient  size,  where,  in  contact  with  metaUic  iron,  the 
chlorides  of  copper  are  decomposed,  and  the  copper  is  precipitated  in 
crystalline  grains,  plates,  or  crusts,  the  texture  of  which  will  vary 
according  to  the  strength  of  liquors.  Wroughtirou  precipitates  the 
copper  more  rapidly  than  cast-iron,  but  where  this  latter  is  the  cheaper, 
it  should  be  used.  If  small  scrap  is  employed,  it  must  be  spread  on 
trays  arranged  in  the  vats.  If  the  residue,  after  the  extraction  of  the 
copper,  is  a  nearly  pure  oxide  of  iron,  this  may  be  reduced  to  a  spongy 
metallic  iron  by  heating  it  for  some  hours  at  a  red  heat  with  pulverized 
coal  in  a  closed  vessel.  This  spongy  iron,  which  may  also  be  easily 
made  from  ordinary  iron-ores,  precipitates  copper  very  rapidly  from  its 
solutions,  and  is  used  for  that  purpose  in  England,  where  it  is  prepared 
in  a  reverberatory  furnace. 

From  the  precipitating-vats  the  liquor,  which  has  been  deprived  of 
its  copper,  and  in  this  process  has  been  recharged  with  protochloride  of 
iron,  is  drawn  off  alter  twenty-four  hours  or  more  and  pumped  up  into 
the  store-tank,  which  should  be  at  a  higher  level  than  the  leach- 
vats.  It  is  then  ready  for  the  treatment  of  fresh  portions  of  ore.  A 
working  drawing  of  a  cheap  pump,  made  entirely  of  wood,  is  included 
in  the  plan  annesed. 

Melting  and  refining  the  copper. — The  precipitating-tanks  are  emptied 
from  time  to  time,  the  cement-copper  is  washed  with  water  and,  if  small 
iron  scrap  has  been  used,  is  passed  through  a  screen  or  sieve  to  sepa- 
rate any  fragments  of  the  latter.  It  is  then  dried  at  a  gentle  heat, 
when  it  is  ready  for  refining.  In  the  treatment  of  copper  obtained  in  wet 
process  it  is  customary  to  melt  the  cement  with  a  portion  of  matte  br 
sulphureted  ore,  and  thus  obtain  a  crude  copper,  which  is  refined  by  a 
second  fusion.  Experience  on  a  large  scale  has,  however,  shown  that 
the  purity  of  the  cement  obtained  by  the  present  process  is  such  that 
but  a  single  fusion  is  required  to  convert  it  into  fine  copper.  The  dried 
or  even  the  moist  cement  is  melted  down  in  a  furnace  such  as  is  used 
for  refining  blister-copper,  poled  jn  the  usual  manner,  and  then  cast  into 
ingots.  It  is  found  advantageous  to  mix  the  cement  with  one  or  two 
huudredthsof  coal-dust,  and  if  compressed  into  blocks,  it  can  be  handled 
with  greater  advantage  thsin  if  in  a  loose  powder. 

Arrangement  of  plant. — It  is  well,  when  it  can  be  done,  to  choose  a 
hill-side  as  the  site  for  works  for  carrying  out  this  process,  so  as  to 
jilace  the  leaching-vats  below  the  level  of  the  calcining- furnaces.  Above 
these  vats  should  be  a  water-tank  and  also  a  store-tank  for  bath,  from 
which  it  can  be  made  to  flow  into  the  vats  placed  in  rows  on  the  lower 
level.  Below  these  should  be  placed  the  precipitating  tanks,  and  still 
lower  a  large  tank  into  which  the  bath  when  deprived  of  copper  can  be 
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allowed  to  flow,  and  from  which,  by  meaus  of  the  wooden  pamp,  it  is  to 
be  pumped  up  into  the  etore-tauk  for  redistributioii,  thus  establisbiag  a 
cootiiiuoiis  circulatioti.  Wooden  tubes  seeiirely  coupled  together  are 
tbe  best  coiiductora  for  the  bath.  A  horizontal  line  of  such  tubing 
should  run  above  the  leachiug-vats  and  be  connected  with  the  store- 
tank  by  a  piece  of  India-rubber  ttibe  or  hose,  which  can  be  closed  at 
will  by  a  wooden  squeezer.  From  this  line  of  wooden  tubing  the  biitli 
is  to  be  conducted  to  each  leach-tauk  by  an  India-rubber  tube,  the  flow 
through  which  is  to  be  regulated  by  squeezers.  From  the  leach-tanks 
tbe  copper  liquors  should  be  conducted  through  similar  India-rubber 
tubes  into  a  covered  trough  or  launder,  runuing  the  whole  length  of  the 
row  of  precipitating- vats.  Such  a  trough  is  better  for  this  purpose  than 
»  closed  tube,  for  the  reason  that  wheu  tbe  bath  is  too  cool  or  does  not 
hold  a  suQJcient  umoant  of  salt  to  retain  the  whole  of  the  dichloride  of 
copper  in  solution,  a  portion  of  this  may  be  deposited  and  fill  up  the 
tube,  while  the  launder  can  be  watched  and  this  state  of  things  guardt-d 
against. 

In  localities  where  a  hill-side  cannot  be  chosen  for  the  site,  it  will  be 
better  to  place  both  the  leaching  and  precipitating  vats  on  the  same 
level  with  the  oalciners,  for  it  is  easier  and  cheaper  to  pump  the  copper 
liquors  into  the  precipitatiug-tanks  than  to  elevate  the  ore.  In  the 
plan,  however,  tor  clearness  of  illustration,  the  tanks  are  shown  on  suc- 
cessive levels  in  a  building  of  three  stories. 

CHEMISTRY   OF   THE  PEOCESS. 

The  peculiarity  of  this  method  is  the  use  of  a  solution  of  protocMori^e 
of  iron  and  chloride  of  sodium  to  render  soluble  the  oxidized  compounds 
of  cottper.  In  the  wet  process  qow  generally  adopted  in  Great  Britain 
and  mentioned  on  page  25,  where  the  ores  are  calcined  with  common 
salt,  this  is  in  great  part  decomposed  with  the  formation  of  sulphate  of 
soda  and  chlorides  of  copper,  which  are,  in  their  turn,  decomposed  when 
in  solution,  by  contact  with  iron,  with  separation  of  metallic  copper 
and  production  of  protflchloride  of  iron.* 

The  liquid  thus  obtained,  holding  an  abundance  of  protoehloride  of 
iron  with  a  little  chloride  of  sodium,  is  found  to  have  but  a  feeble  solvent 
action  upon  the  oxide  of  copper  and  is  accordingly  thrown  away,  pol- 
luting tbe  rivers,  and  thus  giving  rise  to  serious  difficulties  in  England. 
Various  attempts  have  been  made  to  utilize  the  chloride  of  iron  in  these 
waste  liquors  for  chloridizing  copper.  Uossage  patented  a  plan  which 
consisted  in  evaporating  them  to  dryness  aud  heating  the  residue  iu 
contact  with  air  to  low  redness,  by  which  means  there  is  obtaineil  a 
mixture  of  insoluble  peroxide  and  Boluhie  percMoride  of  iron,  (see  page 
24.)  Henderson  effects  the  same  result  by  the  action  of  air  on  the 
liquors  at  ordinary  temperatures.  He  also,  by  decomposing  the  evap- 
orated waste  liquors  at  a  strong  red  beat  in  contact  with  siliceous  mat- 
ters, gets  perchloride  of  iron  in  vapor  with  some  hydrochloric  acid  aud 
free  chlorine,  and  dissolves  these  in  a  solution  of  protochloriiie  of  iron, 

'  l''be  conceiibrajied  liquid  obtaiDed  b;  lefhchiog  tbe  ores  iu  tills  process,  at  Widues, 
Id  England,  gave,  accordiug  to  ClandeC,  for  a  liter  of  si>ecific  gravity  1.34,  sulphate  of 
Hoda,  14.41  grams ;  chloride  of  Bodium,  fi.39 ;  oblorides  of  copper  and  other  metals  19.75, 
containine  chlorine  6.61,  copper  5.38,  zinc  0.69, -lead  0.067,  iron  0.045,  silver  0.004,  be- 
sides a  litUe  gold,  aad  small  botntideCeri&i&ed  quantitioBot' arsenic,  antimoojr, and  bifr- 
matb.  Of  tbo  capper,  0.580  was  iu  Che  state  of  dichloride.  The  silver  extracted  from 
this  solution  bjr  Claudet's  metbod,  with  iodine,  contains  about  1.3  per  ceut.  of  gold. 
(CSemicni  AWs,  vol.  ssji.p,  184.) 
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thus  getting  a  solution  oi perehloride  of  iron,  tbe  solvent  action  of  which 
on  oxide  of  copper  is  well  known.  (British  patent  of  May,  1865,  No. 
1255,  Hud  United  States  patent,  December,  18fi6,  No.  60514.) 

To  dispense  with  these  tedious  and  costly  processes  and  enable  liquor 
coataiiiiug proioehloride  of  iron  to  be  direotly  used  for  the  solution  of 
copper,  was  much  to  be  desired.  It  was  fouud  that  when  a  solution  of 
protochloride  of  iron  is  brought  in  contuct  with  either  protoxide  or 
dinoxide  of  copper,  dichloride  of  copper  is  formed,  which,  being  insoluble 
in  water,  soon  coats  over  the  oxide  and  arrests  the  chloridizing  process. 
To  overcome  this  dlSiculty,  however,  it  was  only  necessary  to  add  a  hot 
and  strong  solution  of  common  salt,  in  which  {as  in  all  other  solutions  of 
chlorides)  tbe  dichloride  of  copper  has  a  considerable  degree  of  solu- 
bility, i'he  reactions  of  the  two  oxides  of  copper  with  protochloride  of 
iron  are  nnlike.  Three  equivalents  of  the  protoxide,  containing  95.25  of 
copi>er,  when  brought  in  <:oniact  with  an  excess  of  solution  of  the  pro- 
tochloride uudertbe  conditions  just  explained,  react  with  twoeqnivalents 
of  it,  contaiuingoC.  00  of  iron,  andyield  one  equivalent  of  the  protochloiido 
of  copper,  wiiich  is  readily  soluble  in  water,  and  contains  31.75  of  copper 
and  35.50  of  chlorine,  and  one  eqnivaleut  of  the  insoluble  dichloride,  in 
which  tbe  same  amount  of  cfaloriue  isuuited  with  twice  as  much,  or  63.50, 
of  copper.  When  the  copper  is  in  tbestateofdiuoxide,  only  one-half  as 
much  protochloride  of  iron  is  consumed,  and  there  is  formed  for  tbe  same 
amount  of  dichlorideas  before  one  equivalent,  or  31.75  of  metallic  copper. 
This  would  remain  undissolved  if  the  diuoxide  aloue  were  treated,  but 
metallic  copper  iu  presence  of  an  excess  of  protochloride  of  copper  is  at 
once  converted  into  the  dichloride,  so  that  if  one-half  of  the  oxidized  cop- 
peri  n  a  mixture  treated  witbanexcessofprotochlorideofironisprotoxide 
and  one-half  dinoxide,  the  whole  of  the  copper  passes  into  the  state  of 
dichloride.*  For  this  reason  it  is  necessary,  in  submitting  dinoxide  ores 
to  this  process,  either  to  mis  them  with  a  sufficient  amount  of  ores  con- 
taining protoxide,  or  to  calcine  them  slightly  in  the  air,  so  as  to  convert 
one-balf  or  more  of  the  dinoxide  into  protoxide  of  copper. 

In  the  reaction  between  the  oxide  of  copper  and  protochloride  of  iron, 
the  iron  of  the  latter  separates  from  tbe  solution  as  a  reddish  brown 
insoluble  precipitate  of  hydrona  peroxide,  which  carries  with  it  a  small 
portion  of  chlorine  in  the  form  of  an  oxycblonde  of  iron,  due  to  second- 
ary reactions  and  in  part  to  the  action  of  the  air  upon  the  solntion  of 
protochloride  of  iron.  The  amount  of  chlorine  thus  removed,  and  con- 
sequently lost  to  the  bath,  was  found,  in  carefully-conducted  experi- 
ments, to  vary  from  5  to  10  per  cent.,  of  that  originally  united  with  tbe 
iron,  that  is  to  say,  lor  100  parts  of  protochloride  of  iron  consumed  in 
chloridiziug  copper,  the  regenerated  bath  will  contain  ficom  90  to  95 
parts.  This  loss  of  chlorine  must  in  all  cases  be  supplied  if  the  strength 
of  the  bath  is  to  be  kept  up,  an  end  which  is  readily  obtained  in 
one  or  two  ways.  When  sulpbnreted  ores  are  oxidized  there  is  always 
formed  ^  portion  of  sulphate  of  copper,  which,  with  careful  roasting, 
linage  10,)  may  equal  one-fourth  or  even  one-half  of  the  copper  present. 
This  sulphate  when  decomposed  by  metaHic  iron  gives  protosulphate  of 

"Tlie  reactiona  between  protochloride  of  iroD  and  the  oxides  of  copper  are  thus  es- 
presited  in  olitmical  aymbols,  using  the  older  notation,  iu  wbioh  Ca  — 31.75,  Fe=^23, 
CI  =  35.5,  and  0^8: 
For  tlie  protoxide  of  copper, 

3Cn,03-t-4FeCl  =  2Fes03-f2Ca3Cl-(-2CuC]. 
For  the  dinoxide  of  copper, 

SCusO-f-SFeCl  =  Feg0a-H2CaiCl-|-2Cii. 
In  tbe  reaction  hetweuri  tbe  protocMoiide  of  copper  and  the  metallic  copper, 
2CnCl-h2Cn=aCu,CL 
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iron,  which,  by  its  reaction  with  salt,  yidds,  as  we  have  seen  in  the  prep- 
aratioD  of  the  hath,  sulphate  of  soda  and  protoehloride  of  iron,  wbiob  in 
ordinary  cases  more  tbau  suffices  to  supply  any  loss  of  chlorine.  If,  as 
sometimes  happens,  there  is  fonnd  too  large  a  portiou  of  these  com- 
pounds, this  may  be  corrected  by  adding  to  the  hath,  prevtously  freed 
from  copper,  a  small  quantity  of  slaked  lime,  by  which  meana  the  escess 
of  sulphate  and  of  iron  are  precipitated  in  the  form  of  sulphate  ot  lime 
and  protoxide  of  iron,  from  which  the  clear  liquid  may  be  drawn  or  filtered 
off. 

The  bath  made,  as  already  described,  with  280  pounds  of  copppras 
(equal  to  56  pounds  of  iron)  and  320  pounds  of  salt  in  2,000  pounds  of 
water,  has  a  specific  gravity  of  about  22°  Beaura6  or  1.160  at  ordinary 
temperatures,  water  being  1.000.  A  cubic  foot  of  it  weighs  1,150  ounces 
avoirdupois,  and  contains  ^.52  pounds  of  protoehloride  of  iron  (besides  an 
equal  quantity  of  sulphate  of  soda)  and  about  5J  pounds  of  salt.  This 
amount  of  protoehloride  contains  1.54  pounds,  or  10,780  grains  of 
metallic  iron,  and  as  a  cubic  foot  is  equal  to  almost  exactly  1,000  fluid- 
ounces,  each  fluid-ounce  holds  in  solution  10.78  grains  of  iron  as  proto- 
ehloride. By  the  method  of  assay  described  above,  the  amount  of  iron 
beld  in  solution  by  a  flnid-ounce  of  the  liquid  is  very  easily  determined, 
and  in  this  way  the  efficiency  of  a  bath  is  most  conveniently  designated. 
Solutions  contaiuiug  5.0  grains,  and  even  3.0  grains,  of  dissolved  iron 
to  the  fluid-ounce  may  bo  used,  but  the  strongest  are  most  efficient. 

The  protoehloride  of  iron  serves  to  ehloridize  the  oxide  of  copper  in  the 
ore.  A  cubic  foot  of  bath  containing  10,780  grains  of  dissolved  iron 
will  ehloridize  18,287  grains  (or  3.61  pounds)  of  copper  in  the  stale  of 
protoxide,  converting  one-third  of  it  into  protoehloride,  and  two-thirds  of 
it  into  dichloride  of  copper,  of  which  latter  compound  (consisting  of  cop- 
per 63,5,  chlorine  35.5)  there  will  be  formed  29,057  grains,  or  about  4.15 
pounds.  The  dichloride  is  insoluble  in  water,  though  readily  soluble  in 
strong  brine,  especially  if  this  be  heated ;  hence  the  necessity  of  a  large 
escess  ot  salt  in  the  bath.  A  cubic  foot  of  saturated  brine  at  a  tem- 
perature of  194°  F,  will  dissolve  alwut  10.0  pounds,  and  at  104o  F.  about 
5.0  pounds  of  the  dichloride,  while  a  cubic  foot  of  brine  holding  16  per 
cent,  of  salt  will  dissolve  at  194°  F.  6,25  pounds,  at  184°  F.  3.75  pounds, 
and  at  57°  F.  2.18  pounds  of  dichloride  of  copper,  and  the  same  amount 
of  brine  holding  only  5  per  cent,  of  salt  wilt  dissolve  at  198?  1.65  pounds, 
and  at  104°  0.7O  pounds  of  dichloride.  The  bath  above  described,  with 
CJ  pounds  of  salt  to  the  cubic  foot,  contains  not  quite  8  per  cent,  of  salt. 
It  will  thus  be  understood  why  in  some  cases  it  may  become  necessary 
to  increase  the  amount  of  salt  in  the  bath  in  order  to  augment  its  sol- 
vent power  for  the  dichloride.  Both  by  cooling  and  by  dilution  with 
water  the  dichloride  separates  in  the  form  of  a  white  heavy  crystalline 
powder,  which  is  readily  converted  by  simple  contact  with  metallic  iron 
into  pure  crystalline  copper. 

In  treating  copper  ores  which  contain  no  sulphur  and  conseqnently 
form  no  soluble  sulphate  in  roasting,  the  loss  of  the  bath  in  chloiiue 
may  be  supplied  by  adding,  from  time  to  time,  small  portions  of  proto- 
sulphate  of  iron,  or  still  better  by  pacing  over  or  through  the  liquid  in 
the  stirring  or  leaching  vats,  as  already  described,  (page  16,)  a  current 
of  sulphurous  acid  gas.  Tbis,  being  absorbed,  converts  the  separated 
hydrous  peroxide  of  iron  into  a  mixture  of  protosuiphate  and  protosul- 
phiteof  iron,  at  the  same  time  liberating  the  combined  chlorine  of  the 
oxychloride  in  the  lorm  of  soluble  protoehloride. 

As  the  protoxide  of  copper  is  a  comparatively  feeble  base,  the  solu- 
tions of  the  protoehloride  are  readily  decomposed  by  the  oxides  of  zinc 
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jmd  lead,  which  are  often  preseat  in  roasted  orea.  These  cause  the  sep- 
aration from  the  soliitious  of  a  greeu  insoluble  oxychloride  oomposetl  of 
oxide  and  protochloride  of  copper,  chloride  of  aiuc  or  oflead  being  formed 
at  the  &ame  time.  In  the  presence  of  an  excess  of  protochloride  of  iron 
this  oxychloride  of  copper  is  immediately  dissolved,  as  oxide  of  copper 
would  be,  but  in  the  reaction  a  certain  amount  of  chlorine  is  consumed 
in  forming  the  chlorides  of  zinc  and  lead.  An  excess  of  oxide  of  copper 
also  unites  with  protochloride  of  copper  to  form  tbis  oxychloride,  so  that 
in  leaching  ores  charged  with  oxide,  the  protochloride  of  copper  formed 
is  at  first  retained  in  a  form  insoluble  in  water  and  in  brine,  but  as  it  is 
completely  dissolved  in  an  excess  of  protochloride  of  iron,  this  reaction 
gives  rise  to  no  difficulty  in  vporking. 

In  like  manner  carbonate  of  lime,  though  without  action  on  solutions 
of  protochloride  of  iron  below  2112'^  F.,  readily  decomposes  protochloride 
of  copper  at  140°  P.,  with  separation  of  a  similar  oxychloride,  which  re- 
quires protochloride  of  iron  to  redissolve  it.  In  this  way  the  presence  of 
carbonate  of  lime  in  copper-ore  indirectly  causes  a  loss  of  protochloride 
of  iron,  which  mnst  be  supplied  in  one  of  the  ways  already  set  forth. 
Tbe  action  of  carbonate  of  magnesia  is  similar  to  that  of  tbe  carbonate 
of  lime.  Neither  these  substances  nor  the  oxides  of  lead  or  zinc  sepa- 
rate the  copper  from  the  dichloride. 

In  the  precipitation  of  the  copper  by  metallic  iron  28  parts  of  this 
metal  unite  with  35.5  parts  of  chlorine,  and  in  eo  doiog  separate 
from  a  solutiou  of  the  protochloride  31.75  of  copper,  and  {'rom  the  di- 
chloride twice  that  amount.  Hence  to  obtain  100  parts  of  copper  from 
the  first  requires  88.2  parts,  and  from  the  second  44.1  parts  of  iron,  while 
from  solutions  in  which  one-half  the  copper  exists  as  protochloride  and 
one-balf  as  dichloride  the  amount  of  iron  required  will  be  the  mean  of 
these  two,  or  about  66  parts  for  100  of  copper. 

Id  the  roasting  of  sulplinreted  copper-ores  the  greater  part  of  the 
copper  (apart  from  the  sulphate)  is  obtained  as  protoxide,  besides  a  vari- 
able amoant  of  dinoxide,  sometimes,  according  to  Plattuer,  as  mnch  aa 
20  or  30  per  cent,  of  the  copper.*  Such  a  mixture  when  treated  in  the 
bath  gives  rise,  of  course,  to  a  cornsspondingly  large  amount  of  dichloride, 
which  is,  however,  generally  nearly  counterbalanced  by  the  protochloride 
resulting  from  the  reaction  between  the  sulphate  of  copper  and  the  salt 
of  the  bath,  so  that  tlie  i>roportion  of  irou  required  to  separate  100  parts 
of  copper  from  the  solution  of  such  roasted  ores  varies  from  GO  to  70 
parts.  Hence  the  i)reseut  process  presents,  in  tljjs  respect,  a  great 
eeouomy  over  the  ordinary  wet  methods  in  which  the  precipitation  of 
100  parts  of  copper  requires  100  and  often  120  or  more  parts  of  metallic 
iron. 

A  solution  of  protochloride  of  copper  when  mixed  with  salt  not  only 
has  the  power  of  cbloridizing  and  dissolving  metallic  copper,  as  already 
described,  but  readily  taiies  up  the  copper  from  snlpbureted  ores,  such 
as  the  vitreous  and  variegated  species,  and  from  coi)per  matte  or  regulus, 
with  separation  of  sulphur  and  formation  of  dichloride.  This  reaction 
may,  iu  some  cases,  be  taken  advantage  of  by  causing  a  hot  sotntion, 
nearly  saturated  with  salt  and  holding  protochloride  of  copper,  to  filter 
through  a  layer  of  such  ore  or  regulus  iu  coarse  powder.     The  metal  is 

"In  eonie  cawe  we  bave  found  in  eticb  roasted  ores  a  porliou  of  anlpbate  of  dinoxide 
of  cvpiier.  This  remains  wben  the  ordiuary  sulphate  (of  protoxide)  has  been  removed 
by  water,  and  may  be  dissolved  froiu  tbe  residue  by  a  bot  solution  of  common  salt,  by 
whieb  tbis  ioeolnble  sulpbate  is  eouvei'ted  iuto  dicbloride.  Some  copyer-ores  of  15  or 
SO  per  cent,  bave  yielded  as  mncb  as  1  per  cent,  of  copper  io  this  form,  which  is  of 
cODree  readily  soluble  in  the  protochloride  of  irou  bath. 
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rapidly  taken  up,  and  solntions  obtained  iu  whicli  the  whole  of  tlfe  cop- 
per is  present  as  dichloride.  In  this  way  an  additional  amount  of  copper 
is  dissolved  and  may  be  separated  iu  the  metallic  state  with  very  little 
cost.  The  66  parts  of  irou  required  to  precipitate  100  of  copper  from 
the  ordinary  solutions  of  mixed  protochlorideaud  dichloride  will  separate 
from  solutions  of  pure  dichloride  160  parts  of  copper. 

WHAT  ORES  OP  COPPER  MAT  BE  TREATED  BY  THIS  PROCESS. 

The  forms  in  which  copper  occurs  in  nature  may  be  conveniently 
grouped  in  three  classes,  to  each  of  which,  under  certain  conditions,  the 
Hunt  and  Douglas  process  may  be  advantageously  applied. 

In  the  first  class  may  be  included  the  various  sulphureted  ores,  such 
as  copper  pyrites  (often  mixed  with  iron  pyrites)  and  the  variegated  and 
vitreous  sulphnrels,  all  of  which  are  readily  oxidized  by  calcination.  In 
addition  to  these  are  the  fahl-ores,  which  contain,  besides  sulphur,  arsenic 
and  antimony.  These  objectionable  elements  by  calciaatiou  are  either 
expelled  or  rendered  insoluble.  AH  the  above-named  ores  yield  their 
copper  after  oxidation  to  the  Hunt  and  Douglas  bath.  The  question  of 
the  comparative  fitness  of  this  method  tor  rich  and  poor  ores  has  already 
been  discussed  on  page  396. 

In  the  second  class  are  inclnded  the  oxidized  compounds  of  copper, 
such  as  the  red  and  black  oxides,  the  green  and  blue  carbonates,  salts 
like  the  oxychloride,  and  also  silicates  of  copper  like  cbrysocolla.  All  of 
these  are  readily  attacked  by  the  bath  without  previous  calcination ; 
but  in  the  case  of  the  red  or  dinoxide,  as  already  explained  above,  it 
should  either  be  mixed  with  protoxide  oi-es  or  in  part  converted  into 
protoxide  by  a  slight  calcination,  in  order  to  render  the  copper  wholly 
soluble,  Tlie  carbonates  of  copper,  which  are  readily  dissolved  in  the 
bath,  give  off  their  carbonic  acid  so  as  to  cause  frothing,  to  prevent 
which  it  may  be  well  to  give  them  a  slight  calcination  or  roasting. 
Heating  them  to  low  redness  in  a  kiln  or  fnrnace  for  a  few  minutes  will 
be  sufScient  to  convert  the  carbonates  into  protoxide. 

The  common  silicate  of  copper  called  cbrysocolla  readily  gives  up 
its  copper  to  the  bath  of  protochloride  of  iron  and  salt,  so  that  its 
treatment,  whether  alone  or  mixed  with  other  ores,  presents  no  difficulty. 
A  peculiar  ore  which  is  now  treated  successfully  by  this  process  at 
Phoeuixville,  Pa.,  is  a  hydrated  silicate  pf  oxide  of  copper  with  mag- 
nesia, alumina,  and  peroxide  of  iron,  containing  when  pure  about  13  per 
cent,  of  copper.'  This  mineral,  which  may  be  described  as  a  copper- 
chlorite,  is  readily  and  completely  decomposed  by  acids,  but  is  not 
attacked  by  the  bath  of  protochloride  of  iron.  To  extract  the  copper  it 
is  treated  as  follows :  The  crude  ore,  whi<;h  is  mixed  with  clay  and  sand 
and  carries  from  3  to  6  per  cent,  of  copper,  is  heated  to  low  redness 
for  some  hours  in  large  vertical  muffles,  each  holding  15,000  pounds, 
having  been  previously  mixed  with  one  tenth  its  weight  of  coal  in  coarse 
powder,  by  which  the  combined  oxide  of  copper  is  reduced  to  the  metal- 
lic state.  This,  on  withdrawing  the  heated  charge,  is  at  once  oxidized 
by  the  air,  yielding  a  mixture  of  protoxide  and  dinoxide  of  copper,  which 
are  readily  and  completely  removed  by  the  subsequent  operation  of  leach- 
ing with  the  Hunt  and  Douglas  bath.  The  copper  is  chiefly  dissolved  in 
the  forjn  of  dichloride,  as  is  shown  by  the  fact  that  not  more  than  50 
parts  of  metallic  iron  are  required  to  precipitate  100  parts  of  copper 
fi-om  the  solution. 

The  third  class  includes  the  deposits  of  mitive  or  metallic  copper, 
which  in  almost  all  instances  are  most  advantageoiisly  treated  by  me- 
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chanical  means.  Iii  those  rare  caaea  in  wliiob  the  copper  is  too  finely 
divided  to  be  tbns  profitably  extracted,  it  will  be  found  l;bat  by  careful 
calcinatiou  at  alow  red  heat  it  may  be  oxidized  so  as  to  become  soluble 
in  tbe  protochloride-of-iron  bath.  In  this,  as  in  all  other  eases  of  noa- 
Bulphureted  ores,  it  is,  as  already  explained,  {page  401,)  indispensable  to 
supply  the  loss  of  chlorine  by  the  use  of  snlphurous-acid  i'nmes,  or  by 
tbe  addition  from  time  to  time  of  a  protosalt  of  iron. 

The  presence  of  carbonate  of  lime  or  carbonate  of  magnesia  in  any 
ore  is  objectionable,  since,  as  already  explained,  (page  406,)  it  decorajtoses 
the  protochloride  of  copper,  and  thus  indirectly  precipitates  the  iron  from 
the  bath.  The  action  of  oxides  of  lead  and  zinc,  which  come  from  the 
roasting  of  blende  and  galena  when  these  are  present  in  the  ore,  pro- 
daces  a  similar  effect.  When  not  jireseut  in  too  large  quantities  the 
effect  of  all  these  substances  may  be  corrected  by  careful  roasting,  which 
forms  a  large  proportion  of  sulphates,  or  by  tbe  use  of  sulphurous  fumes, 
but  ores  containing  much  carbonate  of  lime  or  carbonate  of  m 
are  not  adapted  to  treatment  by  this  or  any  other  wet  process. 

PRACTICAL  ■WOEKING  OF  THE  PEOCESS. 

The  Hunt  and  Douglas  process,  after  some  experimental  trials,  was 
first  worked  continuously  for  a  year,  in  1872-'73,  at  the  Davidson  Mine 
in  North  Carolina,  under  the  direction  of  the  Messrs.  Clayton.  The  ore, 
a  pyritous  copper  in  a  slaty  gangue,  was  dre^^sed  up  to  5  or  6  per  cent., 
crushed  to  pass  through  a  sieve  of  forty  meshes  to  the  linear  inch, 
roasted  in  three-hearth  reverberatory  furnaces  so. as  to  contain  about 
one-fourth  its  copper  as  sulphate,  and  treated  it)  stirring- vats  iu  charges 
of  3,000  pounds.  The  loss  of  copper  in  the  residue  was  found  to  be  from 
0.3  to  0.5  per  cent.,  and  the  bath  maintained  its  strength  In  chloriiie  of 
iron  without  tbe  use  of  copperas  or  sulphurous  acid.  The  amount  of 
iron  consumed  was  equal  to  70  per  cent.,  and  tbe  salt,  to  supply  un- 
avoidable losses,  to  25  per  cent,  of  the  cotper  prodnced.  These  details 
are  from  a  letter  from  tbe  manager  of  tbe  works,  Mr.  James  E.  Clayton, 
published  in  the  Engineering  and  Mining  Journal  for  July,  1873,  from 
which  it  appears  that  tbe  entire  cost  of  producing  cement-copper  from 
the  dressed  ore  of  5^  per  cent,  was  estimated  to  be  3§  cents  a  pouud. 

This  mine  was  subsequently  abandoned,  and  the  same  proprietors,  in 
1874,  erected  works  with  six  calcining- furnaces  tor  the  treatment  of  12 
tons  of  pyritous  ore  daily  by  this  process  at  the  Ore  Knob  Miue  in  Asbe 
County,  i^orth  Carolina.  Up  to  the  1st  of  January,  1875,  o\er  200  tons 
of  copper  had  there  been  made  by  this  process.  In  the  report  bearing 
that  date  of  the  directors  of  the  Ore  Knob  Company,  James  E.  Tyson, 
of  Baltimore,  president,  it  is  said:  "From  tbe  data  furnished  by  the 
superintendent  in  his  report  from  tbe  mine,  and  a  careful  estimate  made 
here,  we  find  the  cost  of  making  copper,  mining,  and  all  expenses  in- 
cluded, to  be  less  than  S  cents  a  pound." 

These  works  were  soon  after  enlarged  to  nearly  three  times  their 
former  capacity;  but  in  siuking  below  the  water-liue  iu  the  mine  tbe 
ore,  hitherto  free  from  lime,  was  (bund  to  contain  30  per  cent,  or  more 
of  carbonate  of  lime,  with  some  magnesia.  Tbe  direct  treatment  of  such 
an  ore  by  any  moist  process  was  impracticable,  and  tbe  reduction-works 
were  accordingly  suspended  pending  the  erection  of  dressing- works,  iu 
which  it  is  proposed  to  concentrate  the  ore  by  erusbiug  and  washing, 
removing  thereby  the  carbonate  of  lime  of  the  gangue.  The  concen- 
trating machiuery,  as  we  are  informed  by  the  managing  director  of  the 
Ore  Knob  Copper  Company,  Mr.  James  E.  Clayton,  will  be  in  operation 
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in  June,  1876,  when  it  is  proposed  to  recommeuee  at  one©  the  treatment 
of  the  purified  ores  by  the  Hnnt  and  Doaglaa  process. 

Keduction-worlis  are  now  in  auccesafnl  operation  at  Phcenixville,  Pa., 
where  copper -ores  of  two  Isinds  are  treated  by  the  Hunt  and  Douglas 
process,  the  first  of  which  is  a  magnetic-iron  ore  fr^m  Berks  County, 
Pennsytvaaia,  containing  about  3  per  cent,  of  copper,  chiefly  as  copper 
pyrites,  mixed,  however,  with  a  little  carbonate  and  silicate  of  copper 
This  ore,  of  which  20,(J00  ponnds  are  treated  daily,  is  crushed  so  as  to 
IMisa  through  a  sieve  of  seven  meshes  to  the  linear  inch,  roasted  as 
already  explained  on  page  393,  and  subsequently  treated  by  leaching. 
The  residue,  which  contains  about  0.5  per  cent,  of  copper,  ia  a  rich  iron- 
ore,  which  is  used  for  lining  puddling-fumacea.  The  second  ore  ia  the 
peculiar  hydrated  silicate  described  ou  page  407,  of  which  1.5,0UO  pounds 
are  treated  daily.  The  leached  residues  of  this  do  not  retain  over  0.3 
per  cent,  of  copper. 

The  works  of  the  Stewart  Keduction  Company,  at  Georgetown,  Colo., 
in  which  this  process  is  applied  to  mixtures  of  silver  and  copper  ores, 
will  be  again  referred  to. 

TREATMENT  OF  SILVER  AND  GOLD  0EE3. 

The  use  of  soluble  compounds  of  copper  as  an  agent  in  treating  silver- 
ores  and  rendering  them  fit  for  amalgamation,  has  long  been  known,  and 
is  the  basis  of  tbe  Mexican  patio  process  and  ita  modilications,  as  well 
as  of  the  Washoe  process,  now  largely  employed  in  the  West.  The  theory 
of  the  action  of  the  copper  salts  iu  the  first  of  these  methods,  where  the 
materials  are  exposed  for  a  long  time  to  the  action  of  the  air,  is  still 
somewbac  obscure.  In  the  Washoe  method  sulphate  of  copper  and  com- 
mon salt  are  added  together  to  the  ground  ore  mixed  with  water,  and 
from  these,  by  the  reactions  which  take  place  in  the  pans,  dichioride  of 
copper  ia  soon  formed.  This  substance  dissolved  in  brine  is  used  directly 
witli  advantage  in  the  treatment  of  silver-ores  by  Janin  and  by  Kii>ncke. 
From  tbe  results  of  various  experiments,  it  is  clear  that  solutions,  both 
of  protochloride  and  dichioride  of  copper,  mixed  with  common  salt,  when 
at  an  elevated  temperature,  effect  a  complete  chlorination  of  sulphureted 
and  arsenical  silver-ores,  or  at  least  render  them  susceptible  of  ready 
and  complete  amalgamation. 

The  use  of  the  chlorides  of  copper  as  hitherto  applied  presents,  however, 
several  difQculties:  first,  the  sulphate  of  copper  trom  which  they  are 
generaUy  prepared  is  costly,  and  in  some  places  difficult  to  procure; 
second,  protochloride  of  copper  is  readily  decomposed  and  separated  from 
hot  solutions  as  au  insoluble  oxychloride  by  the  carbonate  of  lime  often 
found  with  the  ores;  third,  solutions  of  dichioride  of  copper  in  brine  very 
readily  absorb  oxygen  from  the  air,  forming,  besides,  protochlorideof  cop- 
per, also  au  insoluble  osychloride.  These  oxychlorides  are  without  action 
on  silver-ores,  though  they  attack  the  mercury  when  amalgamation  is 
attempted  simultaneously  with  the  treatment  by  copper  salfs,  forming 
an  tusolubte  chloride  of  this  metal,  and  thereby  causing  a  considerable 
loss. 

To  meet  these  objections  there  is  needed  a  cheap  and  ready  method  of 
preparing  the  chlorides  of  copper,  and  a  simple  means  of  preventing  their 
precipitation  iu  inert  or  noxious  forms  by  the  action  of  the  air  or  carbon- 
ate of  lime.  It  will  be  apparent  from  the  preceding  account  of  the  chem- 
istry of  the  Hunt  and  Douglas  copper  process,  that  the  use  of  a  heated 
solution  of  protochloride  of  iron  and  salt,  aided  by  sulphurous  acid,  for 
the  solution  of  the  oxidized  compounds  of  copper,  meets  the  conditions 
of  the  problem  in  the  following  manner: 


,v  Google 


410     MINES   AND    MlNISa   "WEST    OP    THE    EOCKY    MOUKTAINS. 

1.  The  Hunt  and  Douglas  bath  gives  readily  aad  cheaply  strong  solu- 
tions of  the  mised  protoehlorlde  and  tlicliloride  of  copper  wherever  car- 
bonates, oxides,  or  calciued  sulphnreted  ore  of  this  metal  can  be  had. 

2.  It  dissolves  the  oxyehloridesof  copper,  by  whatever  means  produced, 
changiug  them  into  a  mixture  of  protoehloride  and  dichloride  of  copper, 
and  thus  prevents  any  deterioration  of  the  copper  solution  by  the  action 
of  the  air  or  of  carbonate  of  lime. 

The  Hunt  and  Douglas  bath  may  be  advantageously  applied :  * 

I.  To  effect  more  cheaply  and  more  completely  the  ehlorination  and 
the  amalgamation  of  such  silver-ores  as  are  now  treated  in  the  raw  state 
with  chemicals,  as  they  are  called — that  is  to  say,  sulphate  or  chloride  of 
copper  with  common  salt. 

II.  To  chlorinate  such  silver-ores  as  have  been  calcined  without  the 
addition  of  salt. 

HI.  To  complete  the  ehlorination  of  silver-ores  which  have  been  par- 
tially chlorinated  by  calcining  with  salt,  thus  securing  a  much  more 
complete  extraction  of  the  silver  than  has  hitherto  been  attained. 

In  all  of  these  cases  it  will  be  understood  that  some  oxidized  form  of 
copper,  such  as  carbonate,  native  oxide  or  calcined  sulphureted  ore,  is 
to  be  added,  unless  it  is  already  present  in  the  silver-ore  to  be  treated. 
It  may  be  added  eveu  iu  large  quantities  with  advantage,  and  I'rom  the 
solutions  charged  with  copper  a  portion,  or  the  whole  of  this  metal,  may 
be  precipitated  from  time  to  time  by  metallic  iron  as  cement  copper. 

lo  localities  where  salts  of  iron  are  not  readily  obtained,  and  where 
sulphur-ores  are  abundant,  it  will  be  found  that  by  passing  sulphurous- 
acid  gas  into  or  over  a  solution  of  salt  holding  pulverized  oxide  or  car- 
bonate of  copper  in  suspension,  a  solution  of  dichloride  of  copper  will  be 
readily  formed,  and  this  reaction  may  be  rendered  available  for  this  treat- 
ment of  silver-ores.  By  precipitating  the  copper  solution  thus  obtained 
with  metallic  iron,  proiochloride  of  iron  is  at  once  readily  and  cheaply 
obtaiued. 

Silver-orea  chlorinated  by  the  Hunt  and  Douglas  bath  may  be  sub- 
sequently treated,  either  by  dissolving  the  silver  fh>m  the  washed 
residues  by  a  solution  of  hyposulphite  or  of  chloride  of  sodium,  or  by 
amalgamatiou.  The  use  of  mercury  is  to  be  preferred  for  ores  holding, 
besides  silver,  a  portion  of  gold.  Such  ores  should  be  treated  with  the 
bath  in  theraw  state,  or  after  simple  calcination,  roasting  with  salt  being 
for  them  ohjectionable. 

United  States  letters-patent  (No.  151,763}  for  the  use  of  the  Hunt  and 
Douglas  bath  of  protoehloride  of  iron  and  common  salt,  conjointly  with 
sulphurous  acid,  for  the  treatment  of  silver  ores,  or  silver  and  gold  ores, 
mixed  with  oxidized  ores  of  copper,  were  granted  June  9, 1874,  to  James 
Douglas,  jr.,  Thomas  Sterry  Hunt,  and  James  Oscar  Stewart.  This  pro- 
cess has  now  been  most  successfully  applied  for  more  tbau  a  year  on  a 
large  scale  in  the  workingof  silver-ores  by  Mr.  Stewart,  who  will  publish 
iu  the  course  of  the  summer  of  1876  a  detailed  description  of  the  method 
as  adapted  by  him  to  various  kinds  of  silver-ores.  Copies  of  this  (and 
also  of  the  present  pamphlet)  may  be  had  by  addressing  J.  Oscar  Stew- 
art, Georgetown,  Colo. 

tageoojily  ajiplitd  to  tbo 
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EXPERIENCE  WITH  THE  STETEyELDT  FURNACE. 
By  A.  D.  Hodges,  Jn. 

These  notes  refer  to  the  s'ears  1871  and  1873,  and  to  the  AuVinrn  Mill, 
situated  at  Reno,  Nev.  During  that  time  the  mill  treated  ores  of  the 
most  varied  nature  and  from  very  different  localities.  If  an  ore  was  eon- 
sidered  very  "  rebelUous"  it  was  sent  to  the  Auburn  Mill  for  treatment, 
while  more  easily-worked  material  wsis  kept  at  home.  Large  supplies 
were  drawn  from  Utah,  but  the  rise  in  the  railroad  freight  tariff  in  the 
winter  of  1871-'72  interfered  materially  with  the  shipments  of  the  lower 
grades  of  ores,  the  increase  in  the  freight  charge  being  sufficient  to  eouii- 
terbalance  the  small  profit  previously  derived  from  such  ores.  From 
Humboldt  County,  Nevada,  and  from  various  places  along  the  line  of 
the  Central  Pacific  Railroad,  considerable  amounts  were  derived.  Very 
rich  ore,  running  from  $100  to  $900  per  ton,  was  received  from  Mono 
County,  California.  This  was  the  parCzite  or  steteteldtite  ore  of  which 
80  much  has  been  said.  The  moat  distant  locality  from  wiiich  shipments 
were  made  was  British  Columbia,  whence  one  lot  of  20  tons  was  received. 

The  Utah  ore  held  often  considerable  chloride  of  silver  with  oxidized 
silver,  lead,  minerals,  and  generally  lime.  This  class  of  ore  was  the 
most  diSicult  to  treat.  Ores  (as  much  from  Humboldt  County)  with 
quartz  gaugue  and  considerable  sulphurets  (of  lead  and  zinc)  worked 
well.  The  steteteldtite  ore,  although  causing  some  trouble  with  the  men 
on  account  of  the  dust,  which  was  claimed  to  be  worse  than  from  the 
usual  run  of  rock,  always  roasted  very  well. 

The  general  plan  of  working  was  this :  The  ore  was  broken  in  a  Blake 
crusher,  and  carefully  sampled  for  assay.  It  was  then  dried  on  the  dry 
kiln  on  which  was  spread  lirst  the  required  amount  of  salt — from  6  to  10 
per  cent.;  crushed  under  the  stamps;  carried  in  mechanical  conveyers 
tothefninace  and  roasted;  and,  fiually,  amalgamated  in  Wheeler  pans. 

The  plant  of  the  mill  was  as  follows :  1  Blake  crusher ;  20  stamps  of 
760  pounds  each;  1  Stetefeldt  furnace,  with  dry  kiln,  &c.;  12  small 
Wheeler  pans ;  6  settlers ;  2  agitators ;  boiler ;  retort ;  overshot  water- 
wheel  of  28  feet  diiimeter  and  16  feet  face,  calculated  to  furnish  108 
horse- power. 

The  ditch  from  the  Truekee  River  is  some  two  miles  long,  built  to  be  4 
feet  deep,  8  feet  wide  at  the  top  and  (i  feet  wide  at  the  bottom,  with  a 
fall  of  fV  'iitjh  to  the  rod,  and  calculated  to  carry  4,000  inches  of  water 
per  minute. 

Sampling. — For  sampling,  the  ore  was  crushed  to  a  uniform  size  in  the 
Blake  crusher,  and  spread  out  evenly  on  the  floor  to  a  depth  of  8  to  10 
inches.  Cutsof  the  width  of  ashovel  were  run  through  the  pile  in  twodirec- 
tions  and  about  4  feet  apart;  from  the  ore  obtained  from  these  cuts  another 
similar  pile  being  made,  and  this  being  continued  until  a  pile  of  about 
100  pounds  is  obtained.  The  ore  is  now  again  crushed,  spread  out  and 
reduced  as  before,  until  the  amount  is  brought  down  to  20  or  30  pounds. 
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This  is  thetj  taten  to  the  assay-office,  crushed  fine,  and  resampled  down 
to  about  one  poaiid.  Some  of  the  customers  preferred  sampling  from 
the  battery,  which  was  dooe  wheu  requested.  But  a  battery  sample 
never  gave  higher  results  than  the  other,  and  often  somewhat  lower 
ones.  In  case  there  are  malleable  minerals  of  the  precious  metals  pres- 
ent, it  is  easy  to  see  why  the  battery  sample  should  be  the  poorer. 

Crushing—The  battery  stamps  weighed  750  pounds  when  new,  had 
a  fall  of  8  inches,  and  dropped  about  80  times  per  minute.  The  screens 
were  So,  55  wire.    The  batteries  were  single  discharge. 

General  experience  teaches,  I  take  it,  that  the  most  rapid  crushing  by 
stamps  is  eft'eeted  when  only  sufficient  ore  is  kept  in  the  mortar  to  pre- 
vent the  shoe  and  die  from  coming  in  contact.  But  one  battery-teeder 
at  this  mill  persisted  in  keeping  the  mortars  so  full  that  the  foreman 
was  in  constant  expectation  of  the  choking  of  the  batteries.  Yet  from 
this  cause  the  stamps  were  hung  up  only  ouce,  and  this  feeder  crushed 
1^  tons  to  the  stamp  where  no  other  feeder  had  been  able  to  put  through 
more  thnn  a  ton. 

The  furnace. — The  Stetefeldt  furnace  is  28  feet  high  and  4J  feet  square 
at  the  base.  It  is  of  the  old  pattern,  with  two  flre-places  for  wood  at 
the  base  and  one  at  the  flue,  using  the  old  form  of  feeder — two  simple 
wire  screens.  It  was  built  in  1869,  and  although  cracked  a  little  by 
earthquake  action,  has  stood  the  wear  and  tear  extremely  well,  having 
needed  no  repairs  of  any  consequence. 

The  amount  of  ore  roasted  daily  was  in  practice  16  tons.  Unques- 
tionably the  furnace  will  treat  more,  but  during  the  time  alluded  to  this 
was  all  which  the  batteries  would  crush,  one  battery  of  four  stamps  being 
hung  up  for  repairs  nearly  all  the  time. 

On  each  shift  of  twelve  hours  three  workmen  were  empJoyed,  one 
tending  the  feeding  apparatus,  one  firing,  and  one  drawing  out  the 
roasted  pulp,  and  wheeling  it  to  the  pans.  Whites  were  employed  for 
a  long  time,  at  $'i  per  day,  but  afterward  Chinamen. 

The  amount  of  salt  used  averaged  in  practice  8  pet  cent.,  but  this  was 
undoubtedly  in  excess  of  what  was  needed  in  many  cases,  and  may  pos- 
sibly have  been  injurious  in  the  subsequent  amalgamation.  Wheu  the 
furuace  was  kept  running  night  and  day  an  average  of  IJ  cords  per 
twenty  four  hours  was  consumed,  slab- wood  answering  all  purposes,  A 
charge  was  drawn  every  hour.  The  roasting  expenses,  when  running  on 
full  time,  may  be  given  as  follows,  taking  as  data  the  actual  work  done 
at  the  Auburn  Mill.    Chiuese  labor  is  reterred  to : 

9  fitemeTi,  at  ^2 $4  00 

4  feeders  aud  dischargers,  at  $1,75 7  00 

8  paroeut.  B»!ti=a/jfiO  poanda,  at  1^  eenta S-S  40 

IJ  cords  of  wood,  at  $5 7  50 

Total  espensea  forii4  hours ..,  56  50 

or  $:t  J)6  per  tou. 

Roasting  results — With  careful  management  this  furnace  gave  excel- 
lent results.  The  chief  requisites  were:  regular  firing,  sufficient  heat, 
and  controlling  assays.  In  practice,  it  was  found  that  the  Ohiuese  fire- 
men maintained  a  more  regular  temperature  than  did  the  wliites.  So 
far  as  my  experience  went,  the  best  results  were  obtained  when  the  heat 
was  as  great  as  possible  without  causing  the  ore  to  cake.  But  the  tem- 
perature must  remain  constant.  Under  these  conditions  the  largest 
proportions  of  the  base  metals  are  volatilized.  Any  intelligent  foreman, 
who  is  willing  to  be  guided  by  assays  and  not  from  immature  guesses 
can  easily  learn  to  manage  the  furnace. 


,v  Google 


METALLURGICAL   PEOCESSES.  413 

With  onr  workmen  it  ia  not  possible  to  employ  as  higli  a  lieat  in 
reverberatory  furnaces — principally  on  acconnt  of  the  calling  of  the  ore — 
aa  can  be  safely  used  in  the  Stetefeldt  furnace.  The  advantages  of  high 
heat  are  that  the  base  metals  are  more  speedily  and  completely  volatil- 
ized and  osidized,  thus  secnring  a  finer  ballion,  the  silver  is  aiore  fully 
chioridized,  and  I  have  reason  to  believe  an  economy  in  salt  can  be 
secured.  From  the  working  at  the  Auburn  Mill  I  was  convinced  that 
an  unnecessary  amount  of  this  material  was  used.  In  reverberatories, 
for  mechanical  reasons,  an  excess  of  salt  is  requisite.  But  in  the  Stete- 
leldt  furnace,  not  only  is  a  good  mixture  of  the  salt  and  the  ore  easily 
obtained  at  the  outset  and  maintained  thereafter,  bat  the  whole  of  the 
chloridizing  reagents  as  vaporcome  in  most  iatimate  contact  with  the  fine 
ore-dnst  descending  the  shaft.  My  opiaiou  as  to  the  possible  economy  in 
salt  has  been  confirmed  by  the  resnlta  since  obtained  at  the  Surprise 
Mill  at  Fanamint.  Here,  with  base  ores  assaying  $75  to  $90  per  ton, 
24  per  cent,  of  salt  was  found  sufficient  to  give  a  cblorinatiou  of  92  per 
cent.,  and  in  practice  only  2|  to  3  per  cent,  was  used. 

With  a  high  heat  in  treating  lead-ores,  the  bullion  at  the  Auburn  Mill 
was  seldom  under  600  fine.  In  reworking  the  tailings,  (without  roast- 
ing,) the  bullion  was  often  only  75  to  80  fine,  but  afterward  Mr.  Kiotte, 
I  am  given  to  understand,  by  first  roasting  these  tailings,  raised  the 
fineness  to  over  500.  At  Panamint  the  bullion  produced  from  "rather 
base"  ores  was  from  960  to  980  fine.  In  experimenting  with  these  ores 
and  roasting  them  at  a  low  temperature,  bullion  only  300  to  500  fine  was 
obtained. 

The  lots  of  ore  worked  at  the  Auburn  Mill  being  of  very  varied  char- 
acter, the  furnace  was  thoroughly  tested  as  to  its  chloridizing  capabili- 
ties. It  in  practice  chioridized  the  silver  to  from  85  to  96J  percent. 
The  most  difficult  ores  to  treat  were  the  oxidized  ores  ocntaiuing  lime. 
These  needed  an  addition  of  sulphur  in  some  form,  but  without  this  85 
per  cent,  was  always  obtained  when  proper  care  was  exercised,  the  per- 
centage rising  from  this  to  88  or  89, 

The  best  form  in  which  to  supply  sulphur  when  required  is  that  of 
pyrites.  Mr.  Stetefeldt  has  assured  me  that  in  common  practice  1  to  1 J 
per  cent,  is  sufficient.  When  pyrites  cannot  be  obtained,  Kustel's  method 
of  burning  sulphur  outside  of  the  furnace  and  conducting  the  fumes  into 
the  shaft  would  appear  to  be  a  good  one. 

Ores  containing  oside  and  peroxide  of  manganese  seem  to  give  good 
chloridizing  results  even  without  sulphur.  Cupriferous  ores  have  gen- 
erally given  very  good  results.  A  considerable  portion  of  the  copper  is 
volatilized.  Mr.  O.  Hoffman  found  that  with  an  ore  assaying  liJ  per 
cent,  in  copper  22  per  cent,  of  this  metal  volatilized  into  the  condensing 
chambers,  10  per  cent,  remained  as  chloride  and  aubchloride,  and  the 
balance  turned  into  oxide.  I  have  found  at  times  much  larger  percent- 
ages volatilized. 

Ores  containing  lead  are  generally  considered  the  most  difficult  to 
roast,  yet  we  obtained  very  good  results.  The  main  trouble  was  the 
caking  of  the  mass  at  the  bottom  of  the  furnace.  With  a  constant  and 
strong  heiit  from  10  to  60  per  cent,  is  volatilized.  Ore  containiiQg  8  to 
10  per  cent,  of  lead  (as  sulphide)  gave  me  the  highest  results  of  any 
treated.  A  lot  of  40  tons  of  this  kind  chioridized  to  an  average  of  94J 
per  cent.,  commencing  at  90J,  then  rising  to  95,  and  reaching  OtiJ.  This 
average  is  the  one  obtained  from  all  the  numerous  tests  made  of  the 
saraples  taken  for  the  guidance  of  the  foreman.  It  may  be  relied  on, 
and  is,  I  think,  as  good  an  average  as  can  be  shown  anywhere.  Mr. 
Htjffrnan  found  that  the  addition  of  a  little  charcoal  prevented  any  cak- 
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Ing  of  ores  rich  in  lead,  the  charcoal  exercising  only  a  ineclianical 
action. 

Ores  contaiiiiog  10  per  cent,  of  zineblende,  and  even  more,  hare  been 
worked  without  trouble.  Of  the  40  tons  just  spoken  of,  about  three- 
qnarters,  if  I  remember  aright,  contained  9  to  10  per  cent,  of  zincWende, 
and  had  been  sent  to  ns  because  the  shipper  had  failed  to  get  any  satis- 
factory resolts  previously.  (These  figures  are  from  memory.  My  notes 
and  assays  here  are  lost)  Another  lot  holding  a  large  percentage  of 
zincblende  chloridized  to  over  90  per  cent. 

The  fine  dust  in  the  floes  was  always  well  chloridized.  The  ores  ship- 
ped to  the  mill  generally  held  no  gold,  but  a  few  tests  with  rocit  hold- 
ing a  little  of  this  metal  showed  as  mnch  gold  in  ttio  flue-dnst  as  in  the 
shaft-pulp.  The  percentage  extracted  I  do  not  now  remember.  I  have 
been  told  by  Mr.  Stetefeldt  that  in  comparative  tests  made  at  Twin 
River  from  ore  roasted  in  his  furnace  about  8u  per  cent,  of  tlie  gold  was 
obtained,  while  from  the  same  ore  roasted  in  a  common  reverberatory 
farnace  only  abont  one-qnarter  of  this  amount  was  extracted. 

Amalgamation. — The  amalgamation  of  the  ores  did  not  correspond 
with  the  results  obtained  in  the  furnace.  In  some  instances  very  good 
returns  were  obtained,  and  I  think  that  a  lot  of  100  tons,  worked  for  the 
Mineral  Hill  Company,  yielded  considerably  more  than  85  per  cent,  of 
the  assay-value.    But  the  general  yield  was  not  over  80  per  cent. 

This  result  was  due  evidently  to  the  imperfect  working  of  the  pans. 
The  pulp  was  hardly  ever  of  the  proper  consistency,  being  too  thick  in 
the  commencement  and  too  thin  at  tbe  end.  The  charges  were  worked 
for  six  hoars  generally,  in  small  Wheeler  pans  holding  about  800  pounds. 
There  was  often  a  deficiency  of  quicksilver,  and  the  pans  were  usually 
in  poor  condition.  One  reason  for  this  state  of  affairs  was  the  existence 
of  a  board  of  trnstees  in  London,  which  tried  to  manage  the  mill  from 
that  distance,  and  considered  it  economy  to  spend  nothing  in  the  way  of 
repairs  or  quicksilver. 

The  tailings  often  showed  10  to  15  per  cent.,  and  more,  of  tbe  silver  in 
them  as  a  chloride.  Whenever  there  was  a  lack  of  ore  and  a  sufficiency 
of  quicksilver,  they  were  worked  over,  bat  as  no  account  of  the  amounts 
was  kept,  T  can  give  no  percentages.  Mr.  Eiotte  has  since  worked  these 
tailings,  roasting  them  before  amalgamating,  and  can  probably  give  in- 
teresting results.  I  understand  that  he  extracted  about  80  per  cent,  of 
the  assay-value,  and  obtained  a  bullion  500  to  700  fine. 

The  amalgamation  results  have  been  better  in  other  mills,  as  at  Aus- 
tin and  Panamint,  so  far  as  1  can  learn.  At  Panamint,  the  extraction 
by  amalgamation  was  generally  2  per  cent,  below  the  chlorination.  At 
Austin,  tbe  results  have  been  less  regular,  for  some  reasons  unknown  to 
me,  sometimes  even  exceeding  tbe  chlorination,  sometimes  falling  5  per 
cent.,  and  in  one  case,  July,  1874,  nearly  9  per  cent,  lower. 

It  would  seem  very  probable  that  humid  extraction  might  profitably 
replace  amalgamation  in  connection  with  this  furnace.  With  this  view 
I  made  a  few  tests  of  several  tons  at  the  Auburn  Mill,  and  obtained 
favorable  results  as  regards  yield  and  fineness  of  bullion  produced. 
Similar  results  have  attended  like  esperiments  at  Austin.  But  I  believe 
that  amalgamation  is  still  retained  nniversaliy  north  of  the  Mexican 
boundary. 

One  point  more  I  mention  with  considerable  hesitation.  Out  of  three 
tests,  two  showed  the  presence  of  silver  in  the  water  coming  from  the 
l)ans.  I  have  no  knowledge  of  silver  having  been  found  thus  in  solution 
Ht  other  mills.  I  mention  the  fact  here  merely  to  call  attention  to  the 
matter.    At  the  time  a  large  amount  of  salt — 10  per  cent.  I  think — was 
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being  used  with  the  ore.  I  commenced  a  series  of  esperimeuts  subse- 
quently in  order  to  test  the  subject,  but  the  mill  was  closed  down,  and 
in  the  excitement  attendant  oa  the  occasion  the  sheriff  managed  to  get 
hold  of  the  vessels  holdioff  the  test -liquor,  and,  by  upsetting  them,  up- 
set the  expeiimeut  very  fft'ectually. 

Ewpenses. — What  the  cost  of  working  ore  at  the  Auburn  Mill  actually 
was  I  am  unable  to  state.  The  receipt  of  custom  ore  was  very  irregular, 
the  mill  was  out  of  repair,  so  that  only  a  part  of  the  machinery  could  be 
run  steadily,  and  the  tailings  were  worked  aud  reworked  without  any 
account  of  the  amounts  being  kept.  Still  I  will  venture  on  an  estimate 
of  what  could  be  done  at  this  mill,  baaed  on  the  following  general  data, 
and  applicable  to  conditions  then  actually  existing: 

The  mill  works  rich  custom  ore  at  an  average  of  16  tons  per  day.  It 
is  situated  about  two  miles  from  the  railroad.  The  ore  is  received  in 
small  lots,  keeping  the  assayer  busy.  The  superintendent  is  obliged  to 
travel  eouaiderable  of  the  time  in  quest  of  ore,  thus  requiring  a  book- 
keeper. 

General  expenses  include  salary  and  traveling  expenses  of  the  super- 
intendent, salaries  and  expenses  of  a  book-keeper,  a  foreman,  a  hostler, 
a  horse  and  wagon,  and  the  office. 

Assaying:  An  aesayer,  assistant,  and  assay-office. 

Hauling:  3  teamsters,  2  wagons,  and  6  horses. 

Sampling  and  crushing:  4  samplers  and  dryers,  2  battery-feeders,  cast- 
ings, oil,  &c. 

Iloasting:  As  before  given. 

Amalgamating:  2  amalgamators,  2  retorters  and  boiler-men,  1  black- 
smith, fuel,  castings,  quicksilver,  oil  and  lights,  general  repairs. 

The  cost  of  working  per  ton  may  be  estimated  as  follows: 

General $2  40  I 

AssayiDg 193 

Hauling 93 

Samplms  and  crnahiDg I  ^-i  \ 


Modifications  of  the  furnace. — The  furnace  at  Eeuo  has  always  been 
Tery  successful,  although  the  first  built.  In  furnaces  constructed  after 
this,  some  modifications  have  been  made  which  it  may  be  of  interest  to 
name  in  this  connection. 

The  next  furnaces  after  the  one  at  Eeno  were  those  at  Austin,  Min- 
eral Hill,  White  Pine,  Belmont,  Pioche,  Pinto,  and  Troy.  These  were 
furnished  with  gas-generators,  (in  place  of  the  simple  wood  flre-plaees,) 
and  it  was  at  first  intended  that  charcoal  alone  should  be  used  in  these 
as  fuel.  But  at  Austin  it  was  found  more  economical  to  use  wood,  cut 
in  small  pieces,  together  with  the  charcoal,  in  the  proportion  of  one  or 
two  of  wood  to  one  of  charcoal.  It  was  found  also  that  the  use  of  wood 
in  this  manner  gave  with  some  ores  better  chloridizing  results,  an  effect 
attributed  to  the  generation  of  steam  in  the  fire-gases,  and  thus  a  better 
formation  of  HCi.  But  although  the  generators  always  produced  a 
steady  heat  and  a  good  clear  fiame  when  ])roperly  managed,  yet  the  diffi- 
culty of  handling  them  with  unskilled  labor  and  tbeinabitity  of  the  man- 
agement in  many  cases  led  to  a  general  return  to  the  simpler  wood- 
grate.  At  Austin,  no  trouble  was  experienced,  and  the  gas-generators 
were  retained,  so  far  as  I  can  learn. 

Then,  the  grate  for  wood  flres  was  placed  lower  than  before,  and  an 
air  slit  introduced  above  the  arch  of  the  iire-place,  so  as  to  effect  a  com- 
plete burning  of  the  flame,  and  introduce  an  excess  of  oxygen  for  desul- 
phurizing purposes.  Thus,  I  am  told,  with  proper  care,  as  regular  a  fire 
is  obtained  as  from  the  gas-generators. 
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Still  later,  the  height  of  the  shaft  was  increased  10  feet  where  the  ores 
worked  were  very  base.  The  latest  plan  I  know  of  shows  a  distance  of 
26J  feet  from  the  fire-bridge  to  the  top  of  the  shaft.  An  antomatic 
feeder,  now  generally  used,  dispenses  with  the  labor  of  one  man  per  shift. 

In  order  to  cheapen  the  constraction,  one  fire-place  oiily  is  bnilt  for 
small  furnaces — those  with  a  capacity  of  about  16  tons.  The  furnace  at 
Belmont  was  constructed  in  this  manner,  and,  I  am  told,  gives  good  re- 
sults aa  to  the  chloridizing  action,  bat  with  the  effect  of  driving  the 
descending  ore  rather  too  much  to  the  opposite  side  of  the  shaft,  so  that 
it  descends  somewhat  unevenly.  A  similar  furnace  near  Homausville, 
Tintic  District,  Utah,  is  said  to  do  very  good  work.  Still  T  am  inclined 
to  believe  that  the  economy  in  construction  and  fuel  will,  iu  the  long  run, 
be  couDterbalauced  by  a  more  imperfect  furnace-action. 

The  size  of  the  auxiliary  fire-place  has  been  increased  so  as  to  obtain 
a  higher  heat  here  and  a  more  perfect  chloriuation  of  the  finest  dust. 
A  sample  of  this  very  fine  dust,  taken  from  the  bottom  of  the  draught- 
chimney  at  the  Surprise  Mill,  Panamint,  was  chloridized  to  96  per  cent 

The  last  modification  of  which  I  have  heard  is  an  automatic  discharge, 
by  means  of  which  the  ore  is  kept  hot  a  longer  time  at  the  bottom  of  the 
shaft,  and  none  is  withdrawn  which  has  but  recently  dropped  down  the 
furnace. 

In  conclusion,  I  add  a  few  examples  of  the  working  of  the  furnace, 
which  I  hope  may  be  of  some  interest. 


Iflcatioii. 

Date. 

1 
1 

Ch..^ 

:gt"..'- 

Mitl. 

1 

t 
i 

1 

Autliovities. 

Manbattan 

AnallD..  j 
Reno  .... 

Jaonary  tu  Angnat  1874 

B7i 

"as" 

4,351i 

02.8 
9B,3 

flsio 

9J:3 

j'A.Trippel. 
CWobciriins- 
A.D.H(»lges,jr. 

„Google 


I'J^E/T    III. 


MECHANICAL. 


„Google 


„Google 


CHAPTKR    XV. 


KEOM'S  CRUSHING  AND  CONCEKTRATISG  APPARATUS. 

Repeated'  allusions  have  been  maiie  in  this  series  of  reports  to  the 
concentrator  invented  l»y  Mr.  Stephen  R.  Krom,  of  New  Tork,  in  which 
the  medium  employed  is  air.  Impressed  by  the  ingenuity,  perseverance, 
and  earnestness  with  which  Mr.  Krom  has  for  many  years  pursued  this 
branch  of  ore-dressing,  and  deeming  his  machine  the  best  of  its  kind 
now  before  the  public,  while  I  did  not  fully  admit  the  theoretical  argu- 
ment by  which  he  sought  to  prove  the  inherent  superiority  of  air  to 
water  as  a  medium  of  ore-dressing,  I  invited  him  to  furnish  an  account 
of  his  whole  system  for  this  report.  It  was  my  purpose  to  accompany 
it  with  a  critical  analysis  from  the  theoretical  ■8tandi>oint ;  but  this  I 
have  had  no  opportunity  to  prepare ;  and  I  therefore  publish  Mr.  Krom's 
statements  and  claims  without  comment,  though  some  of  them  call  in 
question  propositions  laid  down  in  my  former  reports,  chiefly  on  the 
authority  of  Rittenger.  The  subject  will  be  discussed  by  Mr.  Althaus 
in  the  reports  on  the  Centennial  Exposition,  where  Krom's  machinery 
was  exhibited  and  received  an  award. 

"With  regard  to  the  system  of  crushing  introduced  by  Mr.  Krom,  I 
know  but  little  in  the  way  of  practical  experience.  Of  course  his  con - 
ceatrator  demands  dry  crushing,  if  the  cost  of  drying  the  wet-crushed 
ore  is  to  be  avoided — to  say  nothing  of  the  difficulty  of  so  drying  the 
pnlp  that  it  will  behave  properly  iu  the  air-concentrator.  The  supe- 
riority in  dry-crushing  of  rolls  over  stamps  has  often  been  claimed  j  but 
the  results  of  practice  have  seemed  to  leave  the  matter  in  doubt — prin- 
cipally on  account  of  the  unequal  wear  of  the  rolls.  If  Mr.  Krom's 
graving  and  facing  of  his  rolls  obviate  the  difiaculties  heretofore  expe- 
rienced with  that  form  of  crusher,  no  doubt  he  can  use  them  to  advan- 
tage. But  the  merits  of  his  concentrator,  which  are  great,  do  not  depend 
upon  the  other  machinery  which  he  sella  in  connection  with  it. 

CnUSHINO. 

An  ore  to  be  concentrated  sauat  be  granular  instead  of  pulverized,  and  any  system 
of  Gruahiitg  which  dlminishea  the  percentage  of  daat  or  "slimes"  to  the  miuimum 
amoiiDt,  is  the  proper  one  to  adopt. 

The  subject  wiU  be  understood  by  a  study  of  the  following  figures: 

Ores  from  rollers,  crushed  to  pass  lOO-mesh  screen  to  the  sqnare  inch,  give : 

Granolar  grains 88  to  90  per  cent. 

Flour  and  dost  (which  will  pass  screen  of  10,000  meshes  to  square 

inch) 12  to  10  per  cent. 

And  ores  from  rollers  crushed  to  pass  a  screen  with  j^inch  holes  give : 

Granular  grains ^ 92  per  cent. 

Dust  passing  screen  of  10,000  meshes  to  square  inch d  percent. 

And  according  to  Kustel  (following  Bittenger)  wet  crushing  under  stamps,  through 
^inoh  holes,  gives ; 

Sand 32  per  cent. 

l^'lonr 33  per  cent.  \f.s  T„„„„t 

Dust  3(!  per  cent.  }''»  Percent. 

41B 


,v  Google 


420     MINES   AND    MINING    WEST    OF   THE    ROCKY    MOUSTAISS. 

"Tlio  average  loss  at  large  of  poor  argentiferous  ores  in  coiiceBtr.T.tioQ  by  water  is 

Coarse  BandB -.... 40  per  cent. 

Middle  fine . 35  per  cent. 

Slimes 60  to  70  per  cent." 

rrom  tlie  aliove  it  will  tie  seen  tbat  rollers  prodnce  in  crushinc;  through  ^^-incli  holes 
8  per  cent,  of  flonr  and  dnst,  and  that  stamps  produce  in  similar  coarse  omshing  68 
per  cent,  of  flour  and  dust,  and  that  the  loss  in  dust  and  flour  is  very  much  greater 
than  Id  the  coarse  gradee,  amounting  in  wet  coneeatratioit  from  60  to  TO  per  cent.;  or,  to 
substitute  data  furnished  by  the  dry  coDcentration  worts  at  Star  Cauou,  Nevada,  the 
tailings,  from  low  grade  De  Soto  ore,  gave  the  following : 

Coarse  tailings,  per  ton . - - .,  S3  23 

Middle  fine  tailings,  per  ton 3  67 

Fine  tailings,  per  ton 3  00 

It  will  therefore  be  observed  tbat  the  finest  grades  of  crnslied  ore  are  the  most  diffi- 
cult to  concentrate  and  in  which  the  greatest  loss  occnrs,  aod  tbat,  moreover,  the  very 
finest  portion  of  the  crushed  product  cannot  l>e  concentrated  by  any  weeb'inical  means 
whatever,  as  it  is  well  known  that  some  portions  wilt  float  in  the  air,  and  a  much  greater 
pOTlion  will  remain  suspended  in  water.    For  example: 

"  Battery  sands,  crushed  throngh  a  No.  6  slot  screen,  contain  on  an  average  of  slimes 
which  remain  suspended  after  uiree  minutes'  rest  in  still  water,  19  per  cent." — (Coni- 
miasioner  Baymoxd'a  Report  of  18<f3,  page  332.) 

It  will  not  be  necessary  to  further  elaborate  the  subject,  as  it  is  well  known  that 
coneentration  depends  on  the  difference  of  specific  gravity,  and  that  when  ore  is 
crashed  so  fine  as  practically  to  have  lost  its  specific  gravity,  concentration  is  imprao- 
ti  cable.. 

From  the  above  statement  it  will  be  manifest  tbat  a  granular  condition  of  the  ore  is 


absolutely  essential  to  concentrate  with  any  degree  of  sui        ,  

to  employ  the  kind  of  machinery  which  will  produce  the  least  amount  of  floating  dust. 

It  seems  hardly  necessary  to  explain  the  fact  why  rolls  produce  so  small  a  percentage 
of  dnst  in  comparison  with  that  from  the  stamp-mill,  since  the  reason  is  obvious;  the 
Jaw-crasber,  and  also  the  rolls,  when  properly  applied,  simply  break  up  tbe  ore,  and 
all  particles  which  are  fine  enough  fall  immediately  away,  receiving  no  further  crush- 
in);;  whereas,  in  the  use  of  the  stamp-mill,  the  blows  continue  to  fallou  some  portions 
after  they  are  already  too  fine,  simply  because  the  manner  in  which  the  crushed  par- 
ticles escape  from  farther  blows  is  mostly  accidental  ratberthan  positive.  The  stamps 
may  fall  repeatedly  on  the  same  particles  after  they  are  already  flne  enough,  because 
the  splashing  which  the  full  of  the  stamp  produces  may  not  carry  such  at  ouce  through 
the  screen. 

Aside  flrom  the  fact  Hint  stawpa  are  iolally  tinfit  for  llie  parjtose  of  preparing  ore  for 
ooRcentration,  it  is  doubtful  whether  their  use  is  advisable  under  an^  circumstances ; 
but  my  purpose  would  be  accomplished  in  showing  in  what  maimer  ores  should  bo 
crushed  for  concentration,  and  the  proper  machinery  for  the  purppse.  I  shall,  how- 
ever, go  a  step  farther  and  institute  a  comparison  in  the  matter  of  CMt  between  ttio 
two  systems  of  crushing,  viz,  wear  and  tear  and  power  consumed,  ia  order  that  the 
question  of  economy  shall  also  be  demonstrated  and  understood. 

In  regard  to  the  wear,  breakages,  and  power  consumed  in  crushing  with  stamps,  and 
other  featnres  incident  to  their  use,  I  take  some  data  from  United  States  Cum  miss  iouer 
Raymond's  report  of  1673,  page  330,  and  report  of  1B74,  page  179. 

"A  shoe  lasts  from  31  to  ■13  days — on  an  average  33  days — crushing  79  tons  of  rock. 
Wear,  1^^  pounds  of  iron  pet  ton  of  roeb.  The  die  lasts  on  an  average  7  weeks,  crush- 
ing 100  tons ;  wear,  -pu  pound  of  iron  per  ton  of  rock.  The  stem  breaks  generally 
square  across  the  fiber  cear  the  upper  face  of  the  head,  and  wears,  without  breaking, 
about  60  weeks,  crushing  S54  tons.  When  the  irons  are  new  and  of  fine  quality,  the 
breakages  are  rarer,  occurring,  perhaps,  bat  once  in  ISO  weeks.  The  rewelding,  iocind- 
ing  the  necessary  new  iron,  o<»ts  on  an  average  $10,  Tbe  stems,  as  well  as  the  cams, 
last  at  least  ten  years.  The  battery-linings  last  six  months.  Tlie  tappets  from  two  to 
three  yenjs. 

It  is  seen,  therefore,  tbat  shoe  and  die  crush  on  nn  average  89^  tins  of  ore,  and  the 
wear  of  the  iron  from  shoe  and  die  average  l^poutidsper  ton  of  ore  crashed;  but  only 
about  S  of  tbe  actual  weight  of  shoe  and  die  is  worn  in  use.  So,  taking  into  account 
the  portion  cast  aside  with  tbe  portion  worn,  the  consumption  of  iron  amounts  to  3 
pounds  per  ton  of  ore  crashed. 

Again,  the  data  furniBhed  by  Profesfior  Trippel,  found  in  Commissioner  Eaymond'a 
Eeport  of  1874,  page  197,  supply  reliable  fctotislics  of  the  wear  of  stamps  when  cruBh- 
iog  hard  qaartz : 
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Profeaaor  Trippel  estimates  tbe  proportion  of  the  CMt  doe  to  crusliing  alone  to  be  8r> 
cents  per  ton.  And  others  estimate  the  cost  with  stamps,  in  wear,  at  50  cents  per  ion, 
tbe  wear  and  cost,  of  course,  varying  with  the  hatdnesB  of  tbe  ore. 

Erom's  laboratory  crasher. — The  accompanying  view  represents  a  crusher  for  labora- 
tory nse. 

In  this  machine  (unlike  any  other)  both  jaws  oscillate  on  centers,  fixed  some  dis- 
tance from  tbe  crnahing  faces. 

The  principal  feature  is  the  employment  of  segments  of  circles,  between  which  the 
ore  is  oruHhed  on  the  same  principle  as  rollers  act. 

It  will  be  seen  (Fig.  2)  that  the  lower  ends  of  the  eruahing-plates  are  true  segments 
of  circles,  and  throughout  all  the  movement  of  the  jaws  they  remain  at  fixed  dis- 
tances from  each  other,  but  the  top  part  of  the  plates  recede  from  each  other  with 
straight  lines.  The  crasher  can  be  adjusted,  by  means  of  the  bolts,  so  as  to  produce 
either  fine  or  coarse  crushing. 

It  is  the  only  machine  in  the  market  adapted  for  laboratory  use. 

Bolls. — Before  describing  the  crnsbing-i'olla,  shown  in  the  accompanying  drawing,  I 
will  add,  as  before  intimated,  some  more  facts  regarding  the  efficiency  of  rolls  for 
crushing  ores,  and  the  qnalitiea  desirable  in  them.  I  speak  of  the  rolls  as  more  appli- 
cable for  completing  the  crashing  of  the  ore  as  it  comes  in  small  pieces  from  the  jaw- 
breaker. For  such  pnipose  no  other  style  or  kind  of  machine  can  be  equal  to  them, 
when  properly  constructed;  since,  first  of  all,  my  rolls  not  only  bring  into  contact, 
within  a  given  space  of  time,  the  largest  amount  of  crushing  auriace,  but  also  present 
this  in  the  best  manner  to  the  material. 

The  efficiency  of  any  machine  for  the  crijahing  of  ore  depends,  in  general — first,  on 
the  condition  in  which  it  leaves  the  crushed  product ;  secondly,  on  the  durability  of 
the  crushing  surfaces ;  and  thirdly,  on  the  rapidity  with  which  it  will  perform  the 
work.  Eoils,  by  acting  not  to  pulverize,  but  simply  to  break  up  finely,  the  previously 
divided  material,  leave  the  latter  in  the  best  possible  condition  for  concentration, 
while  they  present  surfaces  as  little  liable  t«  wear  rapidly  or  unevenly,  as  any  other 
form  of  crushing  faces ;  and,  the  movement  being  continuous  and  rapid  in  one  direc- 
tion— so  that  there  is  no  loss  motion— the  result  is  to  secure  crushtug  of  the  lai^est 
amount  of  ore,  in  a  given  time,  and  with  the  greatest  economy. 

In  a  similar  manner  to  that  in  which  the  jaw-crusher  operal>ee  so  effectually  on  large 
pieces  of  ore,  do  the  rolls  act  on  small  fragments ;  namely,  as  fast  as  the  material  be- 
comes reduced  fine  enough  to  pass  between  the  jaws,  or  in  thi  '  _ 
the  feces  of  tbe  rolls,  it  iaynediatel^  falls  away,  and  receives  no  further  ci 
Kot  BO,  however,  with  tbe  starap-miU,  which  continues  to  crush  long  after  a  large  por- 
tion of  the  particles  are  already  too  fine ;  because,  in  it,  the  fine  material  escapes  from 
the  action  of  the  stamps  rather  by  accident  than  by  any  positive  and  certain  means. 

I  willalsocallattention  to  the  superior  qualities  iu  rolls  not  found  in  the  jaw-crush- 
ers. It  will  be  understood  that  in  the  latter  all  the  ore  must  pass  through  tbe  narrow 
opening  at  the  bottom  of  tbe  jaw ;  and  the  principal  wear  is  at  this  point.  It  wUi  be 
afHa  enough  correct  to  say  that  the  last  inch  performs  tbe  final  crushing  before  leav- 
ing the  machine,  and  that  the  principal  wear  of  the  jaw  id  as  indicated  by  the  irregu- 
lar lines.    Assuming,  then,  that  the  last  inch  of  the  jaw  controls  the  q^uantit;  deliv. 
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ered,  we  bave,  in  a  eruBher  7  x  10  at  the  delivery  point,  10  aqnare  incites,  and  tliis  multi- 
plied by  tbe  niiuiber  of  bites  per  minute,  viz,  250,  makes  3,500  square  inchen  per 
minute  of  surface  at  the  limit  of  delivery.  Calculating  the  same  for  rolls  we  have  in 
the  citcamfetence  of  26-inoh  rolls  Bl^tf  inches;  this  by  15incheB,thewiilthof  tbefaoe, 
equals  1,238  square  inches  in  the  snrfaceof  tbe  roll,  and  this  bj^  tbe  Dumber  of  revolu- 
tions per  minute  (50)  amounts  to  61,425  square  inches  of  crushing  enrfaoe  per  minute 
in  a6-inch  rolls,  as  against  only  2,500  in  a  jawctusberof  7 1 10,  Tunning  250  revolutions 
per  minute.  Then,  again,  but  a  small  proportion  of  the  jaw  or  jaw-plates  can  be  ntil- 
ized,  as  shown  fcy  the  irregular  line  of  wear,  viz,  less  than  i  of  the  weight  of  the 
metal,  whereas  such  rolls  as  herein  described,  over  60  pet  cent,  of  the  steel  tires  is 
utilized.  It  will  therefore  be  quite  apparent  that  in  all  caaes  where  tbe  ore  Is  not 
laxKer  than  say  1}  inch  in  size,  roUa  should  be  nsed  in  preference  t«  any  other  machine ; 
and,  for  very  extensive  operations,  the  employment  of  rolls  capable  of  taking  pieces 
larger  than  1  j  inch  wonld  be  more  economical  than  jaws. 

Great  economy,  not  to  speak  of  other  ailvantages,  will  be  found  in  employing  rolls 
of  considerable  size ;  since  not  only  do  such  present  the  best  form  of  surfaces  for  act- 
ing on  the  ore,  bat  with  them,  aJso,  the  renewal  of  tbe  surfaces  will  be  less  frequently 
required,  on  account  of  the  large  amount  of  material  in  them  to  wear  upon,  and  thus 
trueing  will  be  less  frequently  reqaired. 

The  improved  patented  roUs,  the  employment  of  which  I  recommend,  and  which  are 
herewith  illustrated,  may  be  described  briefiy,  as  follows  ; 

1.  First  in  importance  is  the  improvement  in  the  crushing-faces  themselves.  These 
consist  of  steel  tires  or  rings,  manufactured  expressly  for  the  purpose.  It  is  confi- 
dently believed  that  these  steel  crushing-faees  will  conQbiue  to  give  the  greatest  satis- 
faction, because  the  material  mode  use  of  is  more  tough  and  even  in  its  texture  than 
any  heretofore  employed  for  the  purpose,  and  the  wear  of  the  faces,  consequently, 
more  even  ;  and  when,  in  the  course  of  time,  these  do  become  worn  uneven,  the  steel 
is  not,  as  is  tbe  case  with  chilled  surfaces,  so  hard  as  to  prevent  its  being  turned  true 
again.  The  steel  tires  described  are  fitted  to  inner  rings,  or  hubs,  as  clearly  shown  in 
the  drawing,  and  with  the  aid  of  the  tool  (see  Fig.  3  and  4)  for  keepiog  tbe  rolls  true 
they  may  be  worn  to  i  inch  in  thickness  before  being  cast  off. 

Chilled  or  hard  rolls,  when  (as  they  will  become  in  a  short  time)  uneven  by  use, 
must  be  thrown  aside,  and  that  althongh  but  a  email  part  of  the  thickness  has  beeu 
worn  in  actual  service ;  aud  since  the  rings  must  in  any  case  be  about  3  inches  thick, 
to  h>tve  to  cast  them  aside  because  already  too  uneven  for  further  profitable  use,  when 
only  about  J  inchof  theeurface  has  been  worn  away,  is  evidently  to  subject  tbe  opera- 
tor to  ftequent  and  very  considerable  expense  and  delay.  And  so  it  will  clearly  be 
seen  that,  by  the  employment  of  any  material  that  will  last  equal  to  chilled  or  Frank- 
linite  iron,  at  the  same  time  that  it  allows  of  tnrning  true  when  nneven,  and  admits 
also  of  being  worn  quite  thiu  before  being  cast  aside,  a  really  considerable  margin  is 
at  once  secured  for  the  introduction,  at  the  beginning,  of  crnsbing-faces  that  are  in 
themselves  more  expensive.  Therefore,  although  the  first  cost  of  steel  fiices  is  greater, 
there  is  great  economy  fiyim  their  use.  Still  another  point  here,  which  should  not  be 
overlooked,  is  the  faet  of  the  great  disadvantage  of  employing  any  material  (such  as 
chilled  iron)  tl|iat  in  wear  must  go  irom  bad  to  worse  in  uueveoness,  until  wholly  unfit 
for  use  ;  that  is,  being  obliged  to  use  an  imperfect  roll  for  a  long  time  before  it  can  be 
put  aside  as  entirely  worthless. 

2.  The  second  improvement  consists  in  the  employment  of  steel  shafts  of  large 
diameter,  to  prevent  any  spring  or  bemiing  of  the  joarnal,  and  also  tu  give  a  large 
hearing-surface,  for  endnring  the  great  pressure  on  the  journals.  The  shafts  them- 
selves, in  the  26-inch  roll,  are  7|  inches,  and  the  journals  6i  inches  in  diameter  by  14 
inches  in  length. 

3.  The  improvement  next  to  bo  considered  is  in  the  manner  of  gearing.  Each  of 
the  rolls  is  driven,  independently,  by  two  40-inch  gear-wheels;  which,  again,  receive 
their  motion  from  two  13-inch  pinions,  secured  upon  the  main  shaft ;  one  of  the  latter, 
that  is  to  say,  driving  the  40-inch  wheel  on  one  side  of  the  machine,  tnd  the  other,  on 
the  opposite  side,  through  an  intermediate  wheel,  driving  the  second  40-inch  wheel. 
The  intermediate  wheel,  seen  in  Fig.  1  below  and  at  the  right,  turns  on  a  heavy  pin, 
which  is  so  arranged  as  to  allow  it  to  be  lowered  at  pleasure.  Accordingly,  when  tbe 
rolls  wear,  upon  dropping  the  intermediate  wheel,  the  movable  roll  (that  to  the  right 
in  the  figure)  can  be  drawn  toward  the  fixed  one  (that  to  tbe  left)  by  screwing  upon 
tbe  tie-bolts;  and,  the  rolls  having  been  tbns  again  adjusted,  tbe  intermediate  wheel 
is  then  also  adjusted,  to  mesh  properly  with  tbe  large  wheel.  The  left-hand  roll,  re- 
maining stationary,  is  consequently  at  all  times  in  proper  gear ;  so  that,  by  being  able 
to  adjust  tbe  right-hand  roll,  we  secure  perfect-fitting  gear  in  all  stages  of  the  wear 
to  which  tbe  rolls  are  subjected. 

4.  Another  advantage  is  secured  in  the  use  of  tbe  cast-iron  cups,  which  I  have 
provided,  placed  under  tbe  nuts  or  heads  of  the  tie-bolts ;  so  that  in  case  any  undue 
strain  should  occur,  as  from  the  falling  of  iron,  &c,  between  tbe  rolls,  these  cups  will 
first  break,  and  thus  prevent  accidents  otherwise  possible,  in  the  way  of  straining  or 
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fiaetnring  of  some  important  part  of  the  maclime.  Duplicate  cups  also  are  provided 
for  such  an  emergency.  I  deem  ttiis  an  important  improvement  over  the  employment 
of  rubber  springs  and  weighted  levers;  since,  whiJe  accidents  are  not  very  liable  to 
occur,  we  by  this  means  seonre  evenness  of  crushing,  and  save  in  time  by  erashingthe 
ore  at  once,  instead  of  being  obliged  to  pass  and  repass  tbrongh  the  rolls  the  same 
material;  but  nheit  considered  advisable  apriuga  may  be  employed,  as  sbown  in  the 
figures.  The  importance  of  having  tolls  immovable  when  doing  their  regnlar  and 
legitimate  work,  and  also  having  them  aa  true  as  possible,  will  be  understood  when  we 
remember  that  all  the  ore  which  passes  the  rolls  not  crashed  fine  enough  must  pass 
overtheacreen  and  return  to  the  rolls  again — perhaps  over  and  over  again.  Of  course 
any  nnevennesa  or  moving  back  of  the  rolls  allows  the  material  to  pass  untouched, 
and  the  screens,  which  are  the  most  espensive  to  keep  in  repair,  are  worn  out  for  no 
purpose,  as  well  as  the  mill  generally.  The  fact  is,  the  very  best  maohiuery  for  crush- 
ing, and  also  for  screening  and  concentrating,  with  the  very  beet  mechanical  skill  to 
operate  the  same,  will  be  sure  to  pay  the  largest  dividends, 

5.  The  wronght-iron  tie-holte  take  all  the  strain  due  to  etushing  the  ore,  thereby 
securing  the  greatest  strength  with  the  least  weight. 

6.  The  siKtb  improvement  consists  in  mounting  the  whole  machine  on  a  snbatan- 
tjal  oast  frame,  serving  in  a  manner  to  render  the  machine  complete  within  itself. 

In  addition  to  sneh  improvements  in  the  machine,  I  have  provided,  to  be  attaohed 
to  the  latter,  a  slide-rest,  which,  whenever  the  steel  rings  become  worn  uneven,  is 
brought  into  use  for  turning  them  true  again. 

DardbiUts  of  steel  crashiiig-rotla. — Regarding  the  durability  of  steel  cmshing- tolls, 
althongh  limited  data  can  l>e  famished,  as  their  introdnctiou  is  of  recent  date,  yet  the 
data  famished  indicate  clearly  the  value  and  economy  in  using  steel  roUs.  It  was 
found,  after  crashing  2,000  tons  of  bard  quartz  at  the  dry  concentrating- works  a.t 
Star  CaSon,  Nevada,  employing  two  sets  of  steel  rolls,  that  their  faces  had  worn  one- 
quarter  of  an  Inch,  reducing  the  diameter  of  the  rolls  one-half  inch. 

The  steel  tires  are  26  inches  in  diameter,  by  15  face,  and  2i  inches  thick,  eon- 
sequeatly — 

i  inch  wear  on  each  tire  equals . 65 j 

iinch  wear  on  four  tires  equals 342 

Therefore,  in  crushing  2,000  tons  of  hard  quartz,  342  pounds  of  steel  were  consumed; 
eqnal  to  -^  pounds  per  ton  of  quartz  crushed.  At  the  same  rate  of  wear  the  tires  of 
two  sets  of  rolls  will  crush  1^,000  tons  of  qaaitz  to  pass  throagh  a  10-mesh  screen  to 
the  linear  inch. 

As  the  tires  (like  shoes  and  dies  of  stamps)  cannot  be  entirely  worn  out,  in  the  above 
calculation  I  have  allowed  648  pounds  as  the  weight  of  metal  not  worn.  This  added 
to  the  actual  wear  will  amount  to  -^Hj  of  a  ponnd  per  ton  of  ore  crushed. 

Therefore,  iu  wear  of  crushing  faces,  the  comparison  will  stand  as  follows ; 
In  the  first  example,  stamps  require  3  pounds  of  metal  per  ton  of  ore  crushed, 

which,  at  6  cents  per  ponnd,  equals . . XB  cents. 

And  in  the  second  example,  as  furnished  hj  Profeseor  Trippel,  the  cost  per 

ton  for  crashing  Austin  ore  is 85  cents 

Rolls  required  -^  pound  of  steel  per  ton  of  ore  crushed,  which,  at  16  cents 

per  pound,  equals,  but  not  quite 4  cents. 

Of  the  steel  rolls  used'at  the  Star  C^on  Mill,  before  referred  to,  Superintendent  T. 
G.Negus  says:  "  The  rolls  have  worn  better  than  I  had  any  reason  to  espect.  In  work- 
ing about  3,000  tons  of  ore  we  have  turned  them  but  once,  and  there  is  not  to  exceed  i 
inch  worn  away.  I  would  judge  a  set  of  rings  would  be  capable  of  working  at  lease 
10,000  tons  of  ore." 

It  will  be  within  bounds,  I  think,  to  estimate  that  the  tires  of  two  sets  of  steel  roll- 
ers, of  the  size  mantioned,  will  he  capable  of  crushing  12,000  tons  of  quartz  fi.ne  enongli 
to  pass  a  screen  of  100  holes  to  the  square  inch,  and  of  ore  of  lees  hacdneas  the  same 
tires  will  crush  at  least  20,000  tons. 

It  will  also  be  admitted  tliat  the  breakages  and  the  power  consumed  in  doine  the 
same  amount  of  work,  are  very  much  greater  with  stamps  than  with  crush ing-rollere. 

In  the  case  of  stamps,  probably  not  more  than  half  the  power  ia  consumed  in  useful 
effect ;  for  example,  the  full  amount  of  power  is  exerted  iu  ruuning  the  stamps,  whether 
crashing  any  ore  or  not,  and  this,  together  with  the  fact  that  the  stamps  must  fall 
part  of  the  time  on  no  ore  at  all,  and  ofl;en  on  ore  already  fine  enough,  shows  clearly 
that  the  principle  on  which  the  Btamx>s  operate  is  defective ;  whereas  in  the  case  of 
rollers  the  power  consumed  is  in  proportion  to  the  work  done.  If  no  ore  is  fed  to 
them,  the  only  power  wasted  is  in  overcoming  the  friction  of  the  machine,  and  all  ore 
reduced  fine  enough  is  never  operated  upon  the  second  time.  So  if  we  should  only 
realize  for  a  moment  the  difference  in  the  principle  and  the  operation  of  the  two  ma- 
chines, we  would  need  no  figures  to  demonstrate  the  economy  iu  favor  of  rollera,  either 
for  crnshing  fine  or  coarse. 


„Google 


424    MINES   AND  MINING  WEST  OF  THE   ROCKY  MOUNTAINS. 

COKCBNTRiTION. 

The  mechanical  coneentratioii  of  ores  ia  entirely  hnseA  on  diOereaces  of  apeeiflo 
gravity,  and  the  aubjeet  to  he  conaidered  ia  the  best  means,  praetically  and  theoreti- 
cally, to  reader  available,  for  the  separation  of  minerals  from  their  aocompauying 
gangue,  whatever  difference  of  Bpecific  gravity  may  exist. 

Opiniona  differ,  even  among  the  learned,  in  regard  to  the  process  and  tiie  kind  of 
machines  best  adapted  for  the  separation  of  orea,  and  whether  air  or  water  ia  the  beat 
medinm,  sinco  ores  cannot  he  concentrated  except  throngh  the  agency  of  some  fluid 
medium  which  offers  I'esiatanoe  to  the  force  of  gravity.  N  o  principle  has  ^et  been  dis- 
covered Trhit^  is  hetter  adapted  to  the  aeparatioa  of  minerals  than  the  intermittent 
and  impalsive  action  of  some  flnid  medinm  on  the  crashed  ore.  The  best  results  thus 
far  obtained  are  from  machines  liaown  aa  "  jiga,"  which  employ  the  aboTS  principle. 

The  reason  why  intermittent  impulses,  (of  a  flaid  medium,)  cansed  to  act  on  the  bed 
of  crushed  ore,  prove  more  effectual  in  separating  the  minerals  contained  in  it  than 
do  other  meUiods,  is  fonnd  in  the  following  facts :  The  ore  is  in  this  way  snhjeoted  to 
repeated  liftings  andfallings  before  x>assmg  ftom  the  machine;  the  particles  mean, 
while  constantly  change  position,  so  as  to  present  the  most  favorable  surfaces  to  the 
action  of  the  medinm.  A^ain,  in  well-regulated  "jigs,"  the  impulses  are  given  sud-  - 
denly,  having  the  effect  to  impart  to  the  ore  a  saccesaion  of  quick  and  sharp  blows, 
lifting  the  lighter  particles  of  gangue  more  freely  than  the  heavy  mineral ;  and  finally, 
the  action  loosens  and  stirs  up  the  mass  of  ore,  and  ao  favors,  t«  a  small  degree,  the 
gravitation  of  all  heavy  particles  to  the  bottom,  and  the  forcing  to  the  surface,  at  the 
eaide  time,  the  lighter  material. 

Similar  resnlts  might  be  obtained  (in  separation  of  mineralsl  providing  the  ore  par- 
ticles were  of  some  regular  shape,  by  throwing  them  with  great  velocity,  ao  as  to  send 
them  quite  a  distance.  It  will  be  understood  that  the  heavier  the  particles  the  greater 
distance  they  will  be  thrown ;  and  the  greater  the  projecting  force,  the  greater  will 
be  the  distance  of  the  gangue  from  the  mineral.  If  thrown  with  leas  violence,  the 
nearer  tog^her  will  the  ore  and  gangne  fall.  On  the  above  principle,  the  machine 
spoken  of  acts,  viz :  At  each  impulse  of  the  ore  hy  the  fluid  medium,  the  gangue,  or 
lighter  portion,  is  lifted  further  or  higher  than  the  mineral,  or  heavier  portion ;  and, 
by  the  successive  liftinga,  the  gangue  is  entirely  separated,  and  the  more  sadden  the 
impulses  the  more  deoided,  complete,  and  rapid  will  be  the  separation.  The  intermit- 
tent and  sudden  liftiuK  of  the  ore  better  facilitates  the  separation  of  irregular-slui^al 
graina  than  any  other  kind  of  action. 

The  nest  branch  of  the  subject  which  I  will  consider  ia,  whether  air  or  water  is  the 
best  medium. 

Thoae  who  believe  water  to  he  the  best  medium,  advance  the  theory,  and  on  which 
they  found  their  conclnaions,  that  "the  most  favorable  posaible  eonditioa  under 
which  ore  could  be  dressed  would  be  to  have  the  valuable  portion  of  the  oie  pos- 
sessed of  a  specific  gravity  greater  than  the  liquid  in  which  the  dressing  is  to  be  per- 
formed ;  and  the  worthless  portion  of  a  specific  gravity  less  than  that  of  the  liquid. 
For  example,  let  na  suppose  that  an  ore  consisting  of  galena,  the  specific  gravity  of 
which  is  7-fis,  and  quartz  of  the  specific  gravity  2-^ — so  finely  crushed  that  each  par- 
ticle consisted  of  one  of  the  minerals  alone — to  be  located  first  in  a  liqnid  of  a  specific 
gravity  5.  It  is  evident  that  the  quartz  would  remain  floating  on  the  surface, 
while  the  galena  would  be  found  at  the  bottom  of  the  vessel  containing  the  liquid. 
FracticaUy,  however,  it  would  he  found  that  pieces  consisting  partly  of  galena 
and  partly  of  quartz,  and  whose  specific  gravity  was  lesa  than  that  of  the  liquid, 
would  remain  floating,  because  it  would  he  practically  impossible  to  separate  the  min- 
erals entirely  by  oruabing,  and  fulfill  one  condition  of  our  problem.  It  is  evident, 
therefore,  that  if,  even  in  the  most  favorable  condition  we  can  possibly  imagine,  the 
mechanical  mixture  of  the  ore  is  such  that  we  can  never  divide  it  into  pieces  consist- 
ing entirely  of  one  mineral,  we  cannot  hope,  by  the  ordinary  appliances  of  dressing 
ore,  to  be  able  to  achieve  perfect  results.  Worthless  and  valuable  minerals  can  never 
he  entirely  separated  when  they  occur  mixed  together  in  an  ore."  •  •  •  "Water  and 
air  are  the  most  convenient  and  the  cheapest  media  in  which  separation  of  ores  can 
be  made,  and  both  of  them  have  been  employed  for  the  purpose,  The  specific  gravity 
of  water,  however,  approaches  more  nearly  to  a  mean  between  the  specific  gravities  of 
ore  and  the  accompanying  gangue,  and  offers  much  more  resistance  to  the  action  of 
gravity,  and  for  these  reasons  it  has  generally  been  preferred  to  air,  except  for  the 
flresaiug  of  certain  ores,"  *  *  • — U.  S.  CommmioMr  Mawmoad^t  Eeporl,  1873,  pp.  437, 
428.  _ 

It  is  assumed  that  the  only  difficulty  in  the  way  of  making  a  snccessfal  separation  of 
ores,  by  means  of  a  liqnid  of  intermediate  specific  gravity,  arises  from  the  fact  that 
"it  would  be  praclicaliy  impossible  to  separate  the  mineral  entirely  by  crushing,"  &c., 
whereaa  in  the  first  place  the  whole  theory  is  fallacious ;  and  in  the  second  place,  if 
the  theory  were  correct,  the  irregular  shape  of  the  grains  would  mate  the  separation 
of  ores  by  such  a  mediom  impossible.  To  demonstrate  the  fallacy  of  the  theory,  I 
will  aotoa  few  examples,  vi^:  Cubes  of  !iguum-vitie(speciSo  gravity  1.333)  will  readily 
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sink  in  water,  while  flat  pieces  wiU  as  readily  Soa^t.  Again,  small  cubea  of  pure  gold 
and  also  of  platinnm  will  float  on  mercury.  Mercury  poesessea  a  specific  gravity  of 
13.580,  gold  19.361,  and  platinum  22.069.  Another  example  where  a  denser  body  ■will 
float  on  a  less  dense  body  is  the  case  of  cost  iron  floating  on  molten  iron  ,  and  also,  the 
■well  known  tendency  of  snijstances  wheii  finely  divided  to  he  on  the  aarface  of  a 
liquid  of  less  specific  gravity. 

So  I  think  fay  these  facts  it  can  be  demonstrated  that  dense  liquids  are  the  least 
suited  as  a  medium  for  the  concentration  of  ores.  In  the  case  of  platinum  aud  mer- 
cury we  Lave  a  difference  of  9  in  specific  gravity,  which  is  a  greater  difference  than 
what  is  named  in  the  paragraph  quoted  as  sufQcient  to  canae  separation 

In  order  to  make  another  demonstration  clear,  which  will  prove  the  superiority  of 
a  less  dense  medium  for  the  separation  of  orea,  I  again  quote  a  paiagriph  trom  same 
report  of  United  States  Commissioner  Eaymood,  of  1673,  page  43i 

"  From  a  comparison  of  the  ratio  between  the  volumes  and  absolute  weights  of 
equal  falling  spheres  of  galena  aud  quartz,  in  water  and  in  air,  it  will  be  seen  that  in 
order  to  do  good  work  with  any  machine  lor  either  wet  or  dry  concentration,  a  pre- 
vious accurate  siting  of  the  stuff  to  bo  treated  is  necessary.  More  particularly  is  thia 
the  case  in  the  dry  process,  for  the  difference  in  the  size  of  equal  fiilling  bodies  of  dif- 
ferent densities  iu  air  ia  so  mnch  less  than  in  water.  A  quartz  sphere  must  be  four 
times  aa  large  in  diameter,  contain  63  times  the  volume,  and  weigh  23  times  as  much 
as  a  galena  sphere  that  behaves  in  similar  manner,  iu  falling  throngh  a  colnmn  of 
water.  But  in  air  the  sphere  would  onlyhavfito  be  2.8  times  as  Jargein  diameter, 
contain  94  times  the  volome,  and  weigh  8.37  times  as  much.  In  either  case,  however, 
the  importaoce  of  a  careful  sizing  is  at  once  apparent," 

In  the  ib-egoing  paragraph  it  ia  again  asserted  that  water  has  a  greater  margin  for 
sei  arit  ng  ores  than  air,  but  practical  results  of  dry  concentration  prove  the  revers- 
to  be  the  case  Tad  besides,  some  experiments  lately  instituted  demonstrate,  theoreti- 
al  J  that  u  a  r  ne  have  the  greatest  mai'gin  for  separatlou. 


Espeniofnt  on  tha  fall  of  bodies  in  iral  )r  and  in  air 

To  illustrate  this  theoretically  I  erected  two  glass  tubes,  each  9  inches  iu  diameter 

aud  8  teet  higb.    One  of  these  tubes  I  filled  with  watov ;  through  the  other  I  forced  b 
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regnlated  blast  of  air.  I  found  tbat,  practically,  as  above  stated,  i  inch  globule  of 
galena,  and  -f  inch  globule  of  quartz,  fall  in  equal  time  i»  tbe  column  of  water.  But 
wben  tbe  blast  of  air  -was  regnlated  to  retard  the  galena  in  falling  to  tbe  same  estent 
as  water,  tben  the  i  of  quartz  was  sustained  by  the  blast  of  air,  and  did  not  fall,  while 
tbe  galena  fell  a^  rapidly  as  in  tbe  tube  of  water.  J  also  employed  bodies  of  otber 
forms,  Bucb  as  sbown  in  the  cut  marked  1,  2,  and  3. 

In  experimenting  with  tbese  I  regulated  the  correut  of  air  in  the  air-tnhe,  to  give 
the  same  resistance  as  water  would  to  tbe  falling  bodies  of  equal  weight  and  size,  so 
that  when  I  let  fall  two  of  equal  weight  and  size,  (1  and  3,)  one  in  the  water,  Ihe 
other  in  the  cnrreDt  of  air,  both  reached  the  bottom  in  equal  time.  I  then  let  faU  No. 
1  and  3  in  water,  and  when  No.  1  reached  the  bottom  No,  3  was  about  10  inches  behind ; 
and  next  I  let  fall  the  same  No.  1  and  3  in  aii ;  No,  1  fell  in  tbe  same  time  in  tbe  air  a« 
it  did  is  the  water,  but  No.  3  did  not  fall  at  all.  Thus  demonstrating  that  instead  of 
less  margin,  we  have  in  air  a  much  greater  margin  for  separating  ores  than  in.  water. 
Before  making  these  experiments  I  expected  to  find  a  margin  for  separating  ores  in 
favor  of  air,  bat  did  not  anticipate  it  would  prove  so  great.  But  tbe  experiment  proved 
tbat  i  globuie  of  galena,  and  f  of  quartz,  which  are  eqnal-falling  in  still  or  moving 
water,  can  be  separated  by  air.  The  results  correspond  exactly  with  the  results 
obtained  in  practice — viz,  tbat  with  leaa  sizing,  better  results  can  be  obtained  with 
air  than  can  possibly  be  reached  with  water,  it  should  not,  however,  need  the  experi- 
ments just  related  toprove  that  air  is  the  superior  medium,  for  it  shoald  be  nnderetood 
b^  simple  reference  to  what  is  already  admitted  in  regard  to  tbe  theory  of  concentra- 
tion, viz,  the  requirements  to  effect  separation  are,  first,  differences  of  speoifio  gravity; 
second,  a  proper  agitation  of  the  crushed  ore  by  a  Said  medium,  eo  as  to  force  tbe 
lighter  gangue  to  the  surface  and  allow  tbe  heavier  to  sink  or  remain  at  the  bottom. 

I  need  only  discuss  tbe  latter  condition.  If  air  wonld  not  properly  agitate  or 
lift  the  ore  intermittently,  then  air  would  be  out  of  tbe  question.  Bat  air  is  made  to 
act  npon  the  crushed  ore  so  as  to  snapend  it  intermittently,  in  rapid  succession,  or  a 
continuous  blast  will  carry  all  before  it  just  as  a  stream  of  water  would.  Therefore 
we  have  in  air  a  medium  which  will  act  with  sufficient  force  and  power  to  properly 
agitate,  suspend,  and  lift  tbe  ore,  and,  on  account  of  its  small  density,  tbe  ore  can  be 
lifted  and  allowed  to  subside  from  tiO  to  500  times  per  minute,  and  the  medium  does 
not,  like  water,  afford  a  cnirent  or  stream  sufficient  to  carry  away  the  mineral. 

Another  fact  may  also  be  properly  mentioned,  which  is  of  some  importance,  viz,  tbat 
dry  ore  particles  in  tbe  operation  of  separation  slide  by  each  other  more  freely,  that  is, 
with  lees  friction  in  air  than  they  do  in  water.  This  may  be  proved  by  noting  the 
angle  at  which  a  pile  of  dry  ore  wiU  rest  in  air,  and  tbe  same  ore  in  water.  Dry  ore, 
sized  between  10  and  SO  mesh  screens  (t«  tbe  linear  inch)  rests  in  air  at  an  angle  from 
base  of  35J  degrees,  bnt  in  water  at  2  degrees  steeper  angle.  If  wet  ore  in  water  flowed 
as  ireely  as  dry  ore,  the  buoyancy  of  water  would  cause  the  same  ore  to  rest  at  a  less 
angle  in  water,  instead  of  a  greater  angle. 

By  reference  again  to  the  quotation  made,  it  will  be  seen  that  the  idea  is  given  tbat 
separation  is  dae  to  tbe  difference  in  time  of  falling  of  tbe  mineral  and  gangue  after 
each  impulse  or  lift,  whereas  tbe  separation  lakes  pSice  at  each  lift,  on  account  of  tbe 
lighter  being  lifted  farther  than  the  heavy;  for  when  tbe  impulses  are  properly  ad- 
justed, the  lighter  is  the  only  portion  decidedly  raised,  while  tbe  heavier  is  bnl  slightly 
acted  npon,  and  the  amount  of  separation  tbat  takea  place  at  each  snbsidence  of  the 
ore  is  too  slight,  if  any,  to  be  taken  into  consideration.  It  wiU  be  readily  understood, 
tben,  that  the  buoyancy  of  water  can  be  no  aid  in  separating  ores,  bnt,  on  the  contrary, 
it  retards  separation  by  limiting  the  lifts  to  1^0  per  minute,  and,  as  1  have  already 
shown,  in  other  respects  is  the  inferior  medium. 

But  a  still  farther  illustration  of  the  remarkable  difference  in  favor  of  air  aa  a,  con- 
centrating medium  is  fonnd  in  tbe  fact  that  the  air-jig  concentrates  successfully  all 
the  crushed  ore  except  floating  dust;  that  is,  all  tbat  is  not  of  a  grade  finer  than  about 
yJtj  part  of  an  inch  in  diameter  is  suocessfaUy  treated  by  tbe  air-process.  In  practice, 
at  first,  I  employed  a  screen  of  10,000  holes  to  the  square  inch,  to  take  out  the  dast. 
All  the  granular  particles  np  to  10,000  to  the  aqnare  inch  are  readily  concentrated,  bnt 
lately  it  is  found  practicable  to  employ  a  gentle  current  of  air  to  remove  the  dust,  so 
tbat  all  grains  up  to  at  least  jhi  part  of  an.  inch  go  to  the  separators  for  concentration. 
But  with  water  it  becomes  difficult  to  concentrate,  with  the  jig,  finer  grains  than  jVof 
an  inch,  (or  a  IS-mesb  screen.) 

In  several  tests  made  in  concentrating  unsized  ore — ranging  from  snch  as  delivered 
through  an  8-mesh  screen  to  the  finest  slimes  or  dust— I  have  (with  Gilpin  County, 
Col.,  gold-ores)  found  that  ten  per  cent,  of  the  concentrations  would  pass  a  screen  of 
100  mesh,  or  10,0CN3  holes  to  tbe  square  inch,  and  much  of  which  amount,  of  course, 
would  pass  a  considerably  finer  screen.  Tet  all  these  mineral  particles,  so  greatly  dif- 
fering in  size,  can  by  air  be  concentrated  at  one  operation,  in  one  pile,  and  tbe  gangue 
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the  beat  results  sizing  is  indispensable,  and  I  recommend  the  adoption  of  thtee  or  four 

So  that,  looking  at  the  snbject  in  everj;  point  of  view,  eTetjthing  considered,  both 
as  to  the  reaults  obtained  practical];  and  in  a  theoretical  point  of  view,  air  is  shown 
toposaeas  auperior  advantages  as  a  con oeot rating  medium  over  ihat  of  water. 

Snperinteudent  T.  G.  Negus  has  f  urnished  me  the  following  reliable  results  of  work- 
ing tWe  different  lots  of  ore  at  the  Dry  Concentrating  Mill  at  Star  Cafion,  Nevada ; 

66,500  lbs.  of  ore  from  De  Soto  mine,  assay  R2.24 $2,4:3  81 

Mineral  No.  1.-1,013  1!>8.,  assay  $732-71 $366  04 

Mineral  No.  2.— 1, 092  lbs.,  assay  «1,187 .57 646  40 

Mineral  No.  3.—    515  lbs.,  assay  «1,204,54 305  35 

Dast&ombln,  11,  !)9«Jba,,  assay  |l3e.l7 828  88 

2, 148  67 

Or  89.05  per  cent,  saved. 

38.1501bs.  Sbeba  ore,  assay  value  per  T.,  56.72 1,081  93 

Mineral  No.  l.—l,OW  lbs.,  assay  «441.09 $236  41 

Mineral  No.  2.— 1, 077  lbs.,  asaav  $559.86 301  48 

Mineral  So.  3.—    664  lbs.,  assay  g;60.40 251  28 

Du8t£romcham.2,881ib9.,  assay  $96.56 139  09 

— 938  26 

Or  86  per  cent,  saved. 

3,260  lbs,  Seminole  ore,  assay  value  per  T.,  $4.84 7  88 

Mineral  No.  1.— 55  lbs.,  assay  832.32 $0  88 

Mineral  Ho.  3.— 49  lbs.,  assay  $86.&r 2  12 

Mineral  No.  3.— 48  lbs.,  assay  £135.10 3  24 

—  G  24 

Or  80.47  per  cent,  saved. 

Mr.  Negns  says:  "I  inclose  the  results  of  working  three  different  lots  of  ore — one 
from  De  boto,  one  from  Sheba,  and  one  small  lot  of  very  low  grade  ore  from  the  Semi- 
nole. This  I  send,  not  that  it,  is  really  of  any  practical  value,  but  to  show  how  very 
sensitive  the  madiinery  is  iu  taking  out  the  uiineral  where  there  is  only  the  very 
smallest  amount." 

The  De  Soto  and  Sheba  are  the  only  mines  iu  Star  Cafion  which  furnish  any  ore. 
The  ores  are  aotimonial  silver  mixed  with  black  sulpbnrets  of  silver,  a  class  of  ores 
exceedingly  difBcnIt  to  concentrate  with  water. 

In  Cornwall  the  concentrated  tin-ores  contain  all  the  copper,  iron,  and  arsenical 
pyritea.  This  concentrated  prodnet  is  charged  into  a  reverberatory  furnace  and  loasttd, 
for  the  purpose  of  oxidizing  the  arsenical  and  sulphur  combinations,  iu  order  to  ehaugo 
the  specific  gravity.  The  coasted  ore  is  again  concentrated,  and  sometimes  if  the  ore 
is  very  Impure  Ihe  roasting  and  coucentrating  ia  again  repeated. 

With  air  the  concentration  of  Cornwall  tin-ore  is  effeeted  more  completely  with- 
out roaeting. 

Also,  zinc  blende  is  separated  from  galena  with  ease  and  rapidity. 

Kryolite  from  spathic  iron : 

Specjfie  gravity  of  kryolite , 2.9 

Specific  gravity  of  spathic  iron 3.9 

Also  the  variona  sulphnret  orea  of  silver,  zinc,  copper,  and  Colorado  gold-orea  are 
concentrated  with  a  very  amall  loss  as  compared  ■with  the  loss  following  wet  concen- 
tration. 

Emery  from  quartz  or  iron-ore. 

Coffee  from  stones. 

Iron  pyrites  or  nickel  ores  from  hornblende. 

Diamonds  and  other  precioaa  stones  from  sand,  quartz,  gravel,  &e.,  and  many  other 
substances  which  have  too  slight  a  difference  in  speciHc  gravity  to  be  separated  by 
raeaaa  of  wat«r. 

la  addition  to  the  advantages  of  earing  a  larger  percentage  of  the  value  contained 
in  such  ores  as  have  heret«&re  been  concentrated  by  means  of  water,  the  successful 
separation  or  concentrationof  those  which  water  cannot  treat,  and  the  greater  rapidity 
of  concentration,  may  be  mentioned  the  greater  convenience  and  simplicity  secured  iu 
the  use  of  air  as  the  concentrating  medium. 

In  aoroe  cases,  no  doubt,  the  percentage  of  loes  in  dry  concentration  will  be  greater 
■than  the  results  furnished  by  Mr.  Negus.  Then,  again,  in  many  eases,  the  loss  will  be 
less.    The  following  esample  will  illoetrate  the  benefits  followiug  from  dry  concentra- 
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TABLE  I. 

Cost  of  coQcentratiug  5  tons  of  ore  into  one  ton,  at  §3  per  ton |I0  00 

Cost  of  ameltingoue  ton  of  coucentratecl  ore 35  CO 

Total  cost  of  redncing  5  tons  of  ore 45  00 

Costof  smelting  5  tons  of  ore,  at  $35 175  00 

Adifferenceinfavorof  coDceotrationoaStotiBoforeof 130  00 

Hence,  on  50  tons  of  ore  per  day,  (tlie  work  of  one  mill) 1,300  00 

And  on  the  total  work  of  one  year  of  300  days,  asaviug  of 390,000  00 

Continuing  the  comparison  between  the  two  methods  to  the  practical  resnits  to  be 
eecured  by  adopting  the  plan  of  dry  concentration,  I  will  assume  that  we  have  an  ore  of 
which  the  assay  value  is^lOO  per  ton,  and  that  a  concentration  of  5  tons  into  1  is  effected. 
I  will  allow  a  loss  of  10  per  cent,  in  concentration,  while  it  will  be  fair  to'assume,  again, 
that  when  the  deleterious  gangne  rock  ia  removed,  the  oneton  of  concentrated  ore  can 
be  smelted  or  otherwise  treated  with  jio  greater  loss  than  5  per  cent.  Accordingly, 
bringing  in  the  aid  of  concentration,  we  shall  have  the  following; 


Original  value  of  5  tons  of  ore  at  §100  per  ton 
Cost  of  concentrating  5  tons  into  1,  at  $3  per  ton 
Loss  of  10  per  cent,  in  4  tons  of  tailings  -.- 
Cost  of  smelting,  &c.,  1  ton  of  concentraied  ore 
Loss  in  smelting  of  5  percent,  of  concentrated  o: 

Total  cost  of  treating  5  tons  of  ore.. 


Costof  smelting,  &c.,  5  tons  of  ore,  at  $35 „ S1T5  00 

Loss  of  10  percent,  on  5  tons 50  00 

Total  costof  treating 5 tons £35  00 

Amount  left  over  costs  of  reduction 275  00 

Adifftrenceinfavor  of  first  concentrating  on  5  tons  of  ore 107  50 

The  above  table  will  enable  the  reader  to  judge  of  the  comparative  cost  of  the  two 
methods  of  treatiog  orea. 

lu  addition  to  such  improvements  in  tlie  macbine,  I  have  provided,  to 

be  attached  to  the  latter,  a  slide-rest;  this,  whenever  the  steel  ringa 
become  worn  uneven,  is  brought  into  use  for  turning  them  true  again. 

Screens.— The  plan  of  revolving  screens  is  that  which  I  have  adopted,  as  best  snited 
for  the  work  to  be  performed  ;  and  perhaps  the  only  features  particularly  requiring 
notice,  in  the  department  of  screens,  are  those  in  respect  to  their  systematic  manufac- 
ture, and  the  adaptation  of  all  their  parts  to  the  sizing  they  are  intended  to  effect. 

The  screens  are  madfe  larger  at  one  end,  in  order  to  give  the  proper  incUna  for  dis- 
charging the  ore,  while  allowing  the  shaft  to  be  placed  horizontaL  By  having  the 
screens  themselves  cone-shaped,  and  the  shafts  accordingly  horizontal  and  parallel 
with  each  other,  the  Important  advantages  are  secured  of  rendering  it  convenient  to 
drive  in  the  ordinary  way  by  belts,  and  also  of  the  facility  of  driving  one  shaft  by  the 
other,  an  arrangement  shown  in  the  Flan  of  Mill,  where  the  lowermost  one  is  driven 
directly  from  the  main  power,  this  in  turn  made  to  drive  the  next,  and  so  on. 

The  bearings  of  these  sbafta,  as  with  those  throughout  the  mill,  are  self-adjusting ; 
BO  that,  in  case  the  shafts  spring  or  become  out  of  line,  the  boxes  will  slill  bear  truly 
on  the  journals. 

To  prevent  clogging  of  the  screen,  I  have  arranged  hammers  or  weights  to  slide  on 
holts  hanging  inside  of  the  screen,  the  action  of  which  is  to  jar  out  particles  that 
may  have  stuck  in  the  meahea.  A  light  blow  on  the  top  of  the  screen  aerves  beat  to 
loosen  and  throw  out  any  particles  sticking  in  the  meshes,  at  the  same  time  that  (ow- 
ing to  some  elasticity  of  the  Irame  as  a  whole)  it  affects  less  the  lower  portion,  as  ia 
desirable  it  should  do,  since  whatever  jar  the  screens  receive  when  at  the  lowest  point 
is  likely  to  fasten  the  particles  only  the  more  firmly. 

Kobber  cushions  or  springs  placed  on  the  end  of  the  bolt  nest  to  the  screen  soften 
the  blow  of  the  hammer  at  the  lower  side  of  the  screen,  as  shown  in  the  cut. 
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The  dry  CMiceairalor. — The  piale  aocouipanyiDg  this  description  is 
tional  view. 
The  maohjoe  is  composed  essentially  of  the  ioUoiving  parts ;  A  n 


I  traaeverse  si 


ii  H,  to  hold 
the  crushed  ore ;  an  ore-hed  O,  on  which  the  ore  is  submitted  to  l^he  actio»  of  air  ;  the 
two  gates  G  Q,  one  to  regulate  the  flow  of  ore  from  the  receiver  H,  the  other  to  deter- 
mine tlie  depth  of  ore  od  the  ore-bed ;  a  passage  C,  in  which  the  concentrated  ore  de- 
scends, and  roller  B,  to  effect  and  regulate  the  discharge  of  the  s: 
give  the  paffe  of  air ;  a  trip-wheel,  lever,  and  Bpring  t:"  -""T-f"  i 
ratchet-wheel  and  pawl  to  impart  revolution  to  the  roller  K 
Section. 


m  of  Hrom's  CaBceotraitoF. 

The  mode  of  operating  the  machine  is  as  follows :  Ore  is  placed  in 
and  the  driving-pulley  set  in  motion.  The  trip-wheel,  fixed  on  the  opposite  end  of 
the  pullej'-shafD,  works  by  its  cara-slaped  teeth  against  the  lever ;  and  by  the  alternate 
action  of  this  wheel,  forcing  tbc  lever  id  one  direction,  and  of  the  spring,  which  at  once 
and  sudden!;  carries  it  back  again,  the  fan  B  is  made  to  swing  on  the  ehaft  I,  sending 
at  each  upward  movement  a  (jaick  and  sharp  polf  of  ait  through  the  ore-bed,  and  lift- 
ing slightly  the  ore  lying  on  it.  As  thero  are  sis  projections  upon  tlie  trip-wheel,  it 
follows  that  the  moderate  speed  of  TQ  to  80  revolutions  of  this  per  minnte  will  give 
430  to  4SD  upward  movements  of  the  fan  in  the  same  time,  and  consequently  a  corres- 
ponding number  of  puffs  of  ait  to  agitate  the  ore ;  this  rate  is  sufficient  to  secure 
steady  motion  of  the  heavy  balance  pulley,  and  yet  not  so  fast  aa  to  produce  any  un- 
pleasant jar  or  noise— the  machine  working  smoothly  and  easily. 

The  ore-bed  is  composed  of  wire-gauze  tubes,  plnced  at  distances  from  each  other  of 
■^,  i,  i,  and  i  of  an  inch,  according  to  the  grade  of  ore  to  he  concentrated— the  finer 
reqniring  that  the  tubes  be  set  nearer  together,  while  the  coarser  allow  of  their  being 
farther  apart.  The  ore-bed,  situated  in  front  of  the  fan,  as  plainly  shown  in  the  sec- 
tional view,  is  formed  by  these  tubes — their  endsnestto  the  fan  being  open,  and  the 
air  from  the  bellows,  entering  these,  escapes  tlirough  the  top  and  sides  of  the  tubes, 
agitating  the  ore  that  lies  on  them,  and  also  that  between  them  near  the  surface. 

The  ore  between  the  tubes  rests  on  that  immediately  underneath,  in  the  passage  C, 
and  sinks  as  fast  as  the  roller  R,  at  the  bottom,  effects  its  discharge.  The  tnbes  being 
open  on  the  lower  side,  any  fine  ore  passing  through  the  meshes  of  wire  gauie  simply 
descends  with  the  main  body  C,  thus  preventing  any  liability  of  the  tubes  to  Qlliug  up. 

Jn  discharging  the  concentrated  ore  C,  the  roller  R  is  operated  (aa  mentioned  above) 
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by  means  of  tbe  ratcbet-wheel  and  pawl,  and,  the  latter  being  carried  by  a  crank  on 
the  trip-wheel,  it  followB  that  its  speed  is  governed  by  the  speed  of  this  wheel,  which 
also  gives  motion  to  the  fan  B ;  by  this  connection  the  fan,  which  eSects  the  concen- 
tration ,  and  the  roller,  which  discharges  th«  concentrated  ore,  are  made  to  act  in  con- 
cert with  each  other.  The  importance  of  this  feature  will  be  apparent,  when  it  is 
remembered  that  the  amoant  of  ore  concentrated  in  a  given,  time  depends  on  the  num- 
b-sr  of  piiffa  of  air  supplied  per  minute ;  so  that,  as  the  arrangement  here  secures,  the 
motion  of  the  disolJarge-roller  should  be  controlled  and  regnlated  to  corieapond  with 
the  speed  of  the  fan. 
To  aocomplish  more  satisfactorily  the  result  sought,  the  crank  which  carries  the 

Eawl  can  also  be  adjusted,  by  vaiying  its  length ;  so  that  the  speed  of  the  roller  may 
e  farther  regnlated,  according  to  the  richness  of  the  ore. 

As  already  stated,  the  upper  gate  G  governs  the  flow  of  ore  from  the  receiver  H  to 
the  ore-bed,  whilst  the  lower  gate  G  is  so  set  as  to  determine  the  thickness  of  the 
stratum  of  ore  lyingupon  the  latter.  The  reason  for  this  last  arrangement  is  fonnd  in 
the  neeessity  of  increasing  or  diminishing  the  depth  of  the  bed  of  ore  operated  on, 
according  to  the  coarseness  or  fineness  of  gritde — the  finer  the  crushed  ore  the  thinner 
should  the  stratum  be. 

The  strap,  with  its  screw  fastenings,  servea,  first,  to  prevent  the  roller-attachment  of 
the  lever  from  striking  the  body  of  the  trip-wheel  as  it  falls  from  each  of  the  cam- 
shaped  projections;  and  secondly,  toregulatetheestentof  movement  of  the  fan.  That 
is  to  say,  the  strap  mnst  in  all  cases  be  so  adjusted  that  the  small  toller  working 
against  the  trip-wheel  shall  not  strike  at  the  foot  of  the  cam— the  strap  serving  in  this 
manner  to  enahion  the  blow  and  prevent  noise.  Further,  by  tightening  op  or  slacking 
off  by  means  of  the  screw-fastening,  tbe  fan  is  carried  in  its  vibration  through  a, 
greater  or  Jess  apace,  producing  accordingly  a  stronger  or  lighter  puff  of  air. 

It  will  of  course  be  understood  that  the  volume  of  the  puff  of  air  required  varies 
vith  each  grade  of  ore  operated  upon.  Now,  with  the  strap  arrangement  alone,  the 
volume  of  the  puff  can  be  regulated  to  the  esact  requirements  of  ditferent  grades  of 
material.  But,  as  thefinest  grades  of  ore  demand  much  less  movementof  the  fan  than 
do  the  coarser,  it  is  prcferabfo  to  have  an  additional  means  of  control;  and  to  supply 
ancb,  trip- wheels  of  different  sizes  are  provided  along  with  each  machine.  It  is,  in 
working,  betier  to  select  a  trip-wheel  which  gives  a  movement  corresponding  moat 
nearly  to  that  required,  and  then  to  make  the  nicer  adjustments  by  means  of  the 
screw  and  strap ;  but  the  roller  must  in  no  instance  strike  at  the  foot  of  the  cam. 
The  novel  features,  then,  to  be  particularly  noted  in  this  separator,  are  as  follows : 
1.  Tbe  ore-bed,  formed  of  wire-ganze  tnbea,  which  are  aet  in  a  frame  a  short  diatauce 
apart,  thus  allowing  the  ore  to  Ascend  between  them,  is  a  novel  and  original  device 
for  secaiing  the  removal  of  the  conc«ntrated  ore,  as  fast  as  the  separation  on  the  bed 
is  completed. 
Theectire  widthof  theore-bedin  thelargestsizemachineisifeet,  and  along  this  the 


tubes,  only  i  inch  wide,  are  aet,  with  intervening  spaces  of  from  ft  to  -J  of 
.      .     ^  .        .n         ■j^-^. 


consequently,  tbe  total  ext«nt  of  openings  throngh  which  the  ore  falls,  a 
one  case  to  i  and  in  tlie  other  to  ^  of  the  entire  ore-bed.  This  construction  gives  a 
great  amount  of  spa«e  through  which  to  deliver  the  concentrated  material,  and  of 
course  distributes  the  discbarge  over  such  space;  so  that  at  no  single  point  does  the 
ore  sink  rapidly,  and  yet  the  action  of  the  air  is  perfect  and  equal  over  tbe  entire 
estent  of  the  ore-bed. 

2.  The  second  feature  in  importance  is  the  automatic  dischai^e-roller  R.  This 
being  driven  by  the  motion  that  works  the  fan,  and  its  rate  of  revolution  being  at  the 
same  time,  and  in  the  manner  already  explained,  regnlated  according  to  tbe  richness 
at  the  ore,  it  follows  that  the  concentration  of  the  material,  and  its  discharge,  are 
effected  in  concert ;  the  tesnlt  is,  that  when  the  genersl  speed  of  the  machine  slackens, 
the  concentration  being  of  course  less,  the  rate  of  delivery  is  (as  it  shoold  be)  cjjrree- 
poudiugly  reduced. 

3.  The  third  feature  is  the  general  simplicity  of  the  device  for  producing  the  puffs 
of  air;  namely,  a  fan  or  plate,  furnished  with  rubber  valves,  swinging  on  its  proper 
shaft,  and  directly  actuated  by  means  of  a  single  lever  L. 

4.  The  next  feature  requiring  notice  is  the  combined  operation  of  the  trip-wheel  and 
spring,  in  actuating  the  fan  or  bellows-plate.  Tbe  wheel,  by  the  gradual  action  of  its 
cams,  throws  tbe  lever  L  back,  and  consequently  the  fan  or  beUows-plate  downward, 
with  a  movement  as  gentle  as  is  possible  for  one  so  rapid,  when,  immediately  after, 
the  spring  carries  the  fan  quickly  upward — the  two  motions,  in  this  way,  aecuring  all 
tiie  time  practieable  for  the  air  to  fill  the  spa<!e  above  the  fan,  and  then  the  expu&ion 
of  this  with  a  sudden  impulse  through  the  ore-bed,  imparting  a  lift  to  the  ore,  as 
already  explained. 

The  snperiority  of  this  particular  device  over  cams,  cranks,  &c.,  arises  from  the  fact 
tliat,  with  it,  a  considerable  variation  of  tbe  speed  of  the  machine  does  not  affect  the 


quality  of  the  concentration,  hnt  only  the  rate,  and  so,  the  quantity.    If  the  trip- 
■whee!  revolves  slowly,  the  number  of  vibrations  of  the  fan  is  of  course  less ;  but  a:  " 


„Google 


MECHANICAL.  431 

Bpring  causes  the  upward  movrement,  the  pnfE  of  air  is  of  practically  uniform  strength, 
and  we  tlierebf  obtain  at  all  speeds  what  we  may  term  a  conceutcating  stroke  of  tbo 
bellows. 

The  more  sharply  or  diatinctly  the  jets  of  air  are  gi^en,  the  more  perfect  imii  well- 
defined  will  be  the  separation,  aiid  the  greater  may  bo  the  varying  sizes  of  the  grains. 
And  the  more  rapidly  in  Huccession  are  the  jets  of  air  repeated,  the  greater  will  be  the 
amoant  of  work  done  in  a  f^iven  time. 

5.  In  reference  to  the  action  of  The  strap  and  adjnsting-acrew,  although  in  itself  im- 
portant, the  explanatiOQS  already  presented  are  deemed  anffioient. 

6.  The  gate  oa  the  hopper  H  compels  the  ore  to  flow  on  the  ore-bed  aa  an  uader-cnr- 
rent,  and  aa  the  puffs  are  regulated  to  agitate  just  perceptibly  the  heavy  portion  of  the 
material,  it  follows  that  only  the  lighter  portion  will  riae  to  the  surface  and  be  thrown 
(aa  tailinga)  over  the  lower  gate  G,  while  the  heavy  continues  to  sink  through  the  ore- 
bed,  and  to  be  discharged  below. 

This  feature  of  the  under-flow  of  ore,  just  mentioned,  enablea  ns  to  concentrate  per- 
feotly  with  a  very  short  travel  of  the  material,  or,  in  other  words,  to  employ  a  short 
ore-bed,  a  condition  of  thinga  which  proves  for  several  reasons  of  great  advantage,  viz : 

By  thas  having  a  short  ore-bed,  we  are  allowed  to  extendwhatwecan  properly  term 
the  widti  of  the  bed,  thereby  greatly  jncreaeing  the  capacity  of  a  machine  ot  given 
size.  All  other  experimenters  have  cansed  the  delivery  and  discharge  of  the  ore  to 
take  place  over  the  shorter  dimension  of  the  machine,  and  the  travel  of  the  ore  over 
the  longer  dimeosion  ;  thoexact  reverse  of  this  is  secured  in  the  machine  here  described, 
viz,  the  distance  of  travel  of  the  ore  over  the  bed  is  only  5  inches,  while  the  line  of  over- 
flow is  extended  to  4  feet,  or  can  be  at  pleaaure  made  still  greater. 

"Again,  a  short  ore-bed  enables  us  to  uae  a  small  fan  or  bellows ;  thereby  reducing  the 
size  of  the  machine,  as  also  the  power  required  to  run  it,  and  the  vibration  attending 
rapid  movement. 

Finally,  a  more  even  and  uniform  agitation  is  secured,  when  the  ore  is  confined 
within  narrow  limits ;  and  consequently,  more  satisfactory  results  are  for  this  reason 
also  obtained. 

7.  The  feature  last  considered  leads  us  naturally  to  the  shape  of  the  machine.  Since 
I  have  discovered  that  a  short  ore-hed,  of  only  5  or  6  inches  length,  is  not  otiig  safficienl, 
hut  in/fl*t  much  superior,  for  the  purposes  required,  and  that  the  width  of  the  hed  and 
extent  of  overflow  can  accordingly  be  greatly  increased,  thns  largely  increasing  also 
the  amount  of  coDoentration  for  a  given  size  of  machine,  I  am  able  so  to  place  the  fan 
and  to  group  in  compact  form  all  the  working  parts,  as  very  considerably  to  reduce  the 
ontire  bulk  of  the  machinery  and  frame,  the  w^iole  being  kept  to  a  small  and  convenient 
size,  in  comparison  with  the  amount  of  work  performed. 

8.  The  frame  is  made  deep,  and  provided  with  a,  door  to  inclose  tlie  principal  work- 


gparts,  a  feature,  however,  whion 

Before  leaving  the  snbject  of  the  concentrating-machine,  attention  should  further  he 
called  to  the  fact,  that  with  it  the  pufis  of  air,  in  agitating  or  lifting  the  ore,  effect  at 
the  same  time  the  delivery  of  firesh  sopplies  from  the  receiver,  and  help  to  force  the 
tailings  over  the  lower  gate,  G. 

The  puffs  of  air  are,  at  the  start,  regijlated  to  agitate  sufficiently  the  ore  on  the  bed; 
bat  Bhonld  the  richness  of  the  latter  increase  during  workina,  or  too  large  a  supply 
collect  at  one  time  od  the  bed,  the  sat  ceases  to  lift  or  agitate  the  material  so  much  as 
beforo;  and  thus  a  check  is  at  once  furnished  to  prevent  loss  by  tb*  overflowing  of 
heavy  ore  in  the  tailings.  No  such  check  is  possible  in  water  conceutration ;  because 
wat«r  moves  practically  as  a  solid,  and  carries  all  before  it. 

All  the  parts  In  this  machine  liable  to  wear  in  the  course  of  time  are  manufactured 
to  dnplicate,  and  accordingly  can  be  cheaply  replaced. 

The  machine  measures  6  feet  in  length  over  all,  3  feet  in  width,  and  3  feet  10  inches 
height.  It  weighs,  complete,  1,200  pounds,  and  is  capable  of  concentrating  i  ton  per 
honr  with  ^  horse-power.  Besides  the  large  machines,  I  manufacture  smaller  ones,  of 
the  weight  ff  150  pounds,  for  the  requirements  of  laboratories  and  of  mining  pros- 
pectors. 

DESCRIPTION  OF  MILL  FOR  DRY-CRUSHING  AND  CONCENTRATION  OF  ORES. 

The  accompanying  plan  of  mill  showing  the  best  arrangement  of  the  machinery  for 
cruahiog,  screening,  and  concentration  of  ores  is  designed  with  a  view  to  economize  in 
the  labor  and  expense  required  to  operate  it. 

In  this  plan  some  of  the  economical  features  introduced  in  practice  are  not  shown  for 
the  purpose  of  better  illustrating  clearly  the  operation  simply  of  crushing)  sizing,  and 
concentrating,  iuclading  the  means  of  drying  the  ore. 

One  important  feature  omitted  is  that  for  weighing  after  drying  and  cmshingjust 
previous  to  sizing.  The  plan  adopted  is  simple  and  saves  a  great  deal  of  trouble  and 
expense,  and  secures  greater  accuracy  in  the  weight  of  ore  treated. 

The  mill  is  represented  as  built  on  the  slope  of  a  hill  or  mountain  side,  a  course 
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securing  aome  eonreniecces.  By  this  plan  the  ore  h  deHrered  in  the  third  story,  and 
at  this  [loint  fed  to  the  jaw-cmsbei',  which  breaks  the  ore  into  small  fragmects. 

The  ore  thns  broken  falls  into  the  dryicg-oven  to  release  it  from  outside  moistare. 

The  drjiog-oTeu  is  made  of  cast  iron,  The  bottom,  as  plainly  represented,  is  ar- 
ranged in  step  fashion,  ao  as  to  allow  the  hot  air  or  fire  to  pass  np  through  the  spaces 
between  the  ore.  It^will  be  readily  underscood  that  each  a  system  of  drying  will 
secure  the  most  rapid  and  economical  results.  The  heat,  after  it  passes  through  the 
ore  with  the  moisture  it  oarriea,  is  coudncted  away  through  a  flue  or  pipe  in  the  ordi- 
nary way. 

Ai  the  bottom  of  the  dryer  is  arranged  a  shute,  capable  of  being  atljnsted  at  snch  an 
angle  as  just  t<i  deliver  the  ore  to  the  endless  belt  in  a  comparatively  thin  stratum. 
ThiB  belt  is  adjusted  in  speed  to  caiTy  the  ore  away  from  the  dryer  and  deliver  it  to 
the  first  pair  of  roils  at  the  same  rate  it  is  fed  to  thecrasher.  If  feeding  at  the  crusher 
is  stopped,  the  carrier  belt  should  also  be  stopped,  as  it  is  essential  to  have  the  dryer 
always  quite  or  nearly  full.  A  shifting  belt,  which  is  under  the  immediate  and  easy 
control  of  the  man  at  the  crusher,  supplies  the  means  of  starting  and  stopping  the 
carrier-belt  at  pleasure. 

The  dryer  will  hold  about  1|  tons,  so,  at  a  rate  of  crushing  equal  to  3  tons  per  hour, 
the  ore  will  be  half  an  hoar  traveling  through  the  furnace,  a  space  of  time  believed  to 
be  quite  (and  more  than)  sufficient  to  dry  it- 
After  passing  between  the  first  pair  of  rolls  the  crushed  ore  (now  about  the  size  of 
com)  flows  to  the  screen,  and  all  that  is  fine  enough  taken  oat  and  allowed  to  flow  at 
once  to  the  elevator. 

The  coarse  portion  flows,  by  means  of  properly  arranged  and  ailjasted  sbutes,  to  the 
second  pair  of  rolls,  which  complete  the  ornshing. 

The  object  in  taking  out  the  ore  which  has  been  crushed  sufficiently  by  the  first  rolls 
is  twofold,  namely ;  The  portion  already  so  reduced  should  be  saved  from  further  crush- 
ing, to  prevent  making  too  much  fine  stuff;  and,  secondly,  as  each  machine  is  adjusted 
to  crush  finer  than  the  one  preceding,  it  is  not  capable  of  operating  on  the  same  weight 
or  bulk  of  ore.  The  elevator  delivers  all  the  crushed  ore  to  the  uppermost  screen,  which 
takes  out  any  particles  ihat  may  still  be  too  coarse,  such  small  percentage  of  coarse 
product  being  sent  back  through  a  shnte  (shown  in  the  plate)  to  the  first  pair  of  rolls 
for  recrushlng-.  The  portion  passing  through  the  meshes  of  the  first  screen  flows  to 
the  second,  and  so  much  as  goes  through  the  second  screen  agaia  to  the  third,  and  so 

From  the  larger  end  of  the  eecond  screen  we  get  the  first  or  coarsest  grade  of  ore  for 
concentration,  and  which  flows  to  the  bin.  From  the  end  of  the  third  we  obtain  the 
second  crade,  and  that  from  the  end  of  the  fourth  screen  is  the  third  grade,  and  what 
passes  through  the  meshes  of  the  fourth  screen  is  the  fourth  grade  of  ore,  making  in 
all  4  sizes,  each  size  flowing  to  one  of  the  four  bins. 

From  the  bins  the  ore  flows  directly  downward  to  the  separator,  situated  on  the  flour 
below. 

The  tailings  fiom  the  first  eight  separators  are  removed  by  any  convenient  means 
ftom  thebuiiding,battheconceQtratedor6,  with  some  gangne  with  it,  flows  to  the  con- 
centrators ou  ttie  basement-floor,  where  it  is  reconcentrated  to  remove  all  the  gangue. 

In  praotioe  it  is  found  to  lie  more  convenient  and  economical  not  to  concentrate  too 
highly  in  the  first  operation,  but  to  allow  some  gangue  to  go  with  the  concentrated 
minerah  If  the  mineral  contains  some  gangue  it  is  an  evidence  there  is  no  loss 
of  valuable  ore  going  off  with  the  tailings,  so  the  rich  concentrations  are  allowed  to 
flow  to  a  single  set  of  machines  below,  and  there  reconcentrated. 

In  this  operation  is  obtained  a  pare  concentrated  mineral  and  a  email  amount  of  rich 
taiZin^,  but  this  latter  (rich  tailings)  is  sent  back  by  the  elevator  to  be  concentrated 
ovi;r  again  on  the  machine  above. 

A  few  hours  of  the  "24  is  sufficient  time  to  do  all  the  reconcentratiisg,  as  the  bulk, 
compared  to  the  original  ore,  is  greatly  reduced. 

This  system  of  reconceutrating  renders  good  concentration  easy,  serves  as  a  check 
to  loss  in  the  tailing,  and  proves  economical  in  practice. 

The  dust  made  by  crushing  is  withdrawn  through  properly  arranged  dust-pipes. 
The  exhanst-fan  for  removing  the  dust  is  connected  with  amain  dust-pipe  (not  shown) 
placed  against  the  elevator  trunk,  and  all  dust-pipes  from  crushers,  separators,  and 
Bcreen-chambeis  lead  into  the  main  pipe. 

The  screens  are  provided  with  latticed  hoppers,  which  allows  a  cnrrent  of  air  to  flow 
freely  up  through  the  screen-chambers,  which  removes  the  floating  dust,  but  all  which 
does  not  float  in  a  gentle  current  Sows  to  tbe  bins,  so  that  all  grains  not  finer  than  f^ 

Sart  of  an  inch  are  concentrated.  Each  chamber  is  connected  by  separate  dost-pipes 
irectly  with  the  main  tube. 

The  dust  withdrawn  from  the  various  parts  of  the  mill  is  conveyed  through  a  tube 
and  carried  outside  of  the  building  some  distance  away  to  a  dust-cb amber,  as  shown 
in  the  cut,  where  nearly  all  of  it  is  settled  and  saved  for  subsequent  tJ-eatment. 
The  importance  of  saving  the  dust,  as  well  as  tfce  importance  of  miking  as  little  as 
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poMible  in  crusbiog,  will  be  appreciated  when  it  ia  untlerstood  that  all  the  (last  of 
01*8  assay  aiwajs  abont  double  the  value  of  the  original  in  base  and  precious  nietalB. 
'  In  order  to  produce  as  little  diiHt  as  possible,  in  orushing  at  the  rate  of  2  to  Hi  tons 
per  hour,  2  sets  of  rolls  are  in  dispensable  and  even  3  sets  preferable  and  more  ec«notn 
ical.    In  this  na;  the  ore  is  brought  gra^uallj*  from  coarse  lumps  to  fine  sand. 

Tbe  mncbiQer;  throughout  the  miU  is  <>f  the  best  possible  norkmanship ;  and  each 
machine  employed  is  ooostrnoted  on  tbe  best  known  mechanical  principles.  No  pains 
or  moui^y  have  been  spared  to  bring  each  machine  or  other  parts  toaoonditioD  of  work- 
ing perfeot'y  with  all  the  rest,  and  also  with  the  highest  efficiency. 

The  mill,  constructed  and  fitted  up  as  shown  in  the  plan,  is  capable  of  crnsbinf;  and 
coneetitratingat  the  rate  of  from  3  to  3  tons  per  honr. 

Machinery  and  plana  fur  mills  uf  less  or  greater  capacity  will  be  furnished  ss  may  ha 
retjuired. 

The  number  of  men  required  to  l:eep  in  operation  a  mill  crnsbinK  and  coaeentraticg 
at  the  rate  of  3  tons  per  hour,  and  when  steam  is  the  motive  power,  is  6  men  for  day- 
'        ■  "  ■"       ■>--.----  -1-1        --   .      ia  the  motive  power,  5  men  for  day-work 

In  Giilena,  Battle  Moantaia  district,  iSevada,  as  I  learn  from  a  repovfi 
received  since  the  preparation  of  the  chapter  on  Nevada,  (see  page 
172,)  the  White  and  Shilo  Consolidated  Company*  had  a  Krora  con- 
centrating-mill  built  last  summer  by  the  Krom  Concentrator  Company, 
to  dress  the  low-grade  ore  that  had  aecnmnlated  on  the  dumps  of  the 
mines.  The  ore  consists  of  graywacbe  slate  as  a  gangoe,  and  contains 
sulpburets  of  silver,  lead,  iron,  zinc,  &c.,  with  hardly  any  qaartz.  The 
machinery  is  propelled  by  a  steam-engine,  and  works  40  tons  in  twelve 
hours,  coQcentrating  about  5  tons  of  rock  into  one.  These  concentrates 
contain  about  30  per  cent,  of  lead  and  about  $130  silver  per  ton.  There 
being  no  drying-kiln  connected  with  the  mill,  the  wet  weather,  coming 
in  Outober  last,  forced  the  mill  to  atop.  While  operating  the  mill  ran 
only  twelve  hours  during  the  twenty-four,  and  about  500  tons  of  con- 
centrations were  shipped  from  Battle  Mountain  to  San  Francisco.  The 
White  Mine  was  worked  about  three  months  during  the  year,  with  only 
a  few  hands. 

*  1  believe  thia  is  the  eompauv  oidled  OQ  ji^kc  l~2  the  Battle  Mountain  Comranv. — 
IE.  W.  R. 

2S  M 
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By  J.  C.  Baktlett,  A.  M.,  Canibridge,  Mass. 

TLe  followiug  discussion*  was  suggested  by  an  experiment  of  Mr. 
Krom,  the  manufacturer  of  air-jigs,  to  illustrate  the  superiority  of  air 
over  water  as  a  medium  of  concentration.  The  paper  is  written  in  the 
interest  of  no  system  of  concentration,  bat  simply  to  test  the  experi- 
ment, and,  perchance,  to  add  something  to  the  general  fund  of  informa- 
tion on  the  snbject. 

To  speak  of  testing  an  experiment  by  a  theoretical  discussion  may 
seem  a  misuse  of  terms,  but  the  theories  concerning  falling  bodies 
and  the  resistance  of  fluids  are  pretty  well  crystallized  into  laws,  which 
may  properly  be  used  to  show  where  experiments  which  seem  to  refute 
them  were  improperly  performed,  and  that  instead  of  refuting  they  only 
corroborate, 

It  is  well  known  that  a  sphere  of  galena  J  inch  in  diameter  and  a 
sphere  of  quartz  ^  inch  in  diameter  are  equal-falling  in  water;  that  is, 
these  two  spheres,  being  placed  together  in  a  column  of  water  at  rest  or 
in  motion,  will  practically  remain  together,  falling  or  rising  together  or 
remaining  in  suspension.  Mr.  Krom,  to  show  that  these  spheres  could 
be  separated  in  a  current  of  air,  and  hence,  as  he  supposes,  to  show  that 
air  is  a  better  medium  for  separation  than  water,  performed  the  follow- 
ing experiment.  He  says :  "  1  erected  two  glass  tubes,  each  2  inches  in 
diameter  and  8  feet  high.  One  of  these  tubes  I  filled  with  water,  through 
the  other  I  forced  a  regulated  blast  of  air.  I  fonnd  that,  practically,  as 
above  stated,  ^  inch  globule  of  galena  and  *  inch  globule  of  quartz  fall 
in  equal  times  in  the  column  of  wat«r.  But  when  the  blast  of  air  was 
regulated  to  retard  the  galena  in  falling  to  the  same  extent  as  water, 
then  the  f  of  quartz  was  sustained  by  the  blast  of  air  and  did  not  fall, 
while  the  galena  fell  as  rapidly  as  in  the  tube  of  water." 

It  is  a  very  remarkable  coincidence  that  the  quartz  bail  should  be 
exactly  held  in  suspension  and  the  galena  ball  should  he -caused  to  fall 
in  exactly  the  same  time  as  in  water  by  the  same  blast  of  air.  It  might 
be  supposed  that  the  quartz  ball,  the  two  balls  being  transferred  from 
water  to  air,  losing  so  much  more  sustaining  force  due  to  the  buoyancy 
of  the  water  than  the  galeua,  would  tend  to  fall  taster  than  the  galena 
ball,  and  hence  that  a  blast  of  air  which  held  the  former  in  suspension 

•This  mathematical  discussion  of  the  phenomena  describe*!  hy  Mr.  Krom  in  the  pre- 
ceding chapter  was  promised  for  ihe  present  report  by  Mr.  Bartlett,  but  not  received 
until  tlie  pages  were  in  press.  Like  many  otlier  valuable  contributions  to  this  and 
former  reports,  It  was  also  intended  as  a  paper  foe  the  American  Institnte  of  Mining 
Engineers.  The  delay  in  the  pablication  of  the  present  volumebasbrought  it  to  paas 
that  several  of  its  chapters  Lave  already  appeared  in  the  proceedings  of  that  society. 
Bat  they  are  not  on  that  account  any  less  valuable  to  tlie  public  for  which  theso  pages 
ate  intended.— K.  W.  R. 
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■wonld  cause  tlie  latter  to  rise.  On  the  other  hand,  the  sustaining  force 
due  to  the  velocity  of  the  air  would  be  much  greater  in  the  case  of  the 
quartz  than  the  galena,  so  that  a  blast  of  air  which  would  hold  the  for- 
mer in  suspension  might  allow  the  latter  to  fall.  What  the  aclual  result 
would  be  can  only  be  determined  by  a  consideration  of  all  the  condi- 
tions together,  and  will  appear  from  the  following  investigation. 

Ifl  Eittingers  treatise  on  ore-dressing  the  following  formulas  are  de- 
duced for  spherical  solids  in  a  rising  stream  of  water.  They  are  equally 
true  for  any  other  fluid,  if  we  make  the  proper  change  iu  A  and.B  for 
difference  of  density : 

(1,.=  -  i'c'-i 


<S^+-) 


(2).  =  AC+i,-A^l,g'-^«  +  "'~-'^«-" 

In  (2)  the  logarithm  is  the  Napierian,  0  is  the  velocity  of  the  ascending 
current  of  fluid,  v  the  velocity  of  the  sphere  at  the  end  of  t  seconds,  s 
the  distance  upward  passed  over  by  the  sphere  in  (  seconds, 

In  these  values  of  A  and  B,  a  =  25.5,  a  constant  determined  by  theory, 
and  verified  by  experimeut,  being  the  force  in  kilograms  exerted-  on  a 
surface  one  meter  square  by  water  flowing  directly  against  it  with  the 
velocity  of  one  meter  per  second ;  J  is  the  density  of  the  fluid,  @  the  den- 
sity of  the  sphere,  y  is  1,000,  the  weight  in  Itilograms  of  one  cubic  meter 
of  water;  g  is  the  acceleration  due  to  gravity,  or  9,809  meters;  d  is  the 
diameter  of  the  sphere  iu  meters,  and  e  is  the  Napierian  base,  or  2.71828. 
The  reproduction  of  these  formulas  is  somewhat  lengthy,  though  uot 
difficult,  and  ■will  therefore  not  be  given  here.  The  reader  who  wishes  to 
satisfy  himself  as  to  their  correctness  is  referred  to  the  above-mentioned 
work.  From  them  simpler  formulas  for  special  cases  will  be  deduced. 
The  contraction  log.  indicates  the  Napierian  logarithm. 
If  in  (1)  0  =  0,  or  the  fluid  is  at  rest,  we  obtain 

and  if  1  is  very  small  compared  with  e^"',  we  obtaiu  from  this 

If  in  (1)  1  may  be  neglected  in  comparison  with  s'"',  we  obtain 

(»),  =  - 4. 

If  iu  (1)  i;=0,  or  the  sphere  is  held  in  suspension  in  the  fluid,  we  have 

(»)C  =  i. 
If  0  is  greater  than-- ,  v  is  positive,  and  the  sphere  rises.    If  C  is  less 
than-,  V  is  negative,  and  the  sphere  falls.    If  in  (2)  C  =  0,  we  obtain 

(7).  =  -JjjI„.c+j:!:. 
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If  we  solve  tbia  for  1,  we  get 

'  '  B 

If  in  (8)  1  may  be  negatived  in  comparison  with  a-''*^,  wljioli  is  gen- 
erally the  case  in  practice,  «  being  negative  when  C  =  D,  we  obtain 


(9)i: 


.  lop:.  2  _ 


If  in  (2)  we  reelect  AC  —1,  which  is  generally  small  compared  with 
(AC  + 1)  ;="',  aTiit  solve  lor  (,  we  get 

logYi^±i^+,AB 

'"'"=  B;ic-ii 

and  if  in  (10)  C  =  0,  it  reduces  to  (0).    By  approsimatioEs  (2)  may  be 
reduced  to 


(l])s  =  (^C-l)  (, 


or,  for  those  cases  where  the  velocity  of  the  sphere  may  be  regarded  as 
constant,  we  may  write  s  =  vt,  and  take  the  value  of  v  from  (5),  thus 
obtaiiiing  (1.1). 

For  small  spheres  falling  or  rising  in  water,  all  the  approximate  for- 
mulas are  accurate  enough,  but  not  always  so  when  the  iluid  is  air,  and 
they  must  be  used  with  caution.  In  the  consideration  of  particular 
cases  we  shall  see  to  what  extent  the  approximate  formulas  are  trost- 
worthy.  For  the  sake  of  clearness  and  brevity,  the  discussion  is  pat  in 
the  form  of  problem  and  answer,  all  the  work  of  computation  being 
omitted.  In  the  following  cases  the  densities  of  water,  air,  quartz,  and 
galena  are  taken  as  1,  0,00125,  2.6,  and  7.5,  respectively. 

I.  What  mast  be  the  velocity  of  an  ascending  current  of  air  to  keep 
in  suspension  a  quartz  ball  ^  inch  in  diameter  ^  From  (6)  we  find  C^ 
8f>.2  feet  per  second. 

II.  What  will  be  the  action  of  a  galena  ball  ^  inch  in  diameter  in  an 
ascending  current  of  air  having  a  velocity  of  86.2  feet  per  second  ? 

For  the  galena  ball  the  value  of  -  is  73.21 ;  hence  C  is  greater  than  — 

A  A 

and  the  galena  will  rise  with  an  increasing  velocity,  the  limit  of  which 

is  C  —  —  or  13  feet  per  second. 
A 
m.  In  what  time  will  a  ball  of  galena  J  inch  in  diameter  fall  S  feet 
in  water  at  rest  ?  From  (11)  we  get  *  =  3.32,  and  from  the  more  exact 
formula  (9)  t  =  3.38.  As  in  this  case  —  2  s  A  B  =  76.8,  we  see  that  1 
m»y  be  omitted  under  the  radical  sign  in  (8),  and  (9)  may  be  used  with- 
out appreciable  error.  By  apidying  (9)  to  the  case  of  a  quartz  ball  J 
inch  in  diameter  falling  with  the  galeua,  we  find  ( =  3.43,  a  difference 
of  0.05  second.  A  part  of  this  difference  is  due  to  the  fact  that  the  two 
balls  are  not  exactly  equal-falling  theoretically,  the  ratio  of  the  diameters 
of  equal-falling  spheres  of  quartz  and  galena  being  4.0625 : 1,  and  Dot 
4:  1,  as  assumed.  If  we  substitute  the  ratio  4.0625: 1,  we  get  (^3.40 
instead  of  3.43.  The  rest  of  the  slight  difference  is  easily  accounted 
for  by  exiilaining  the  meaning  of  equal-falling  bodies.    Two  equal-falling 
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bodies  are  not  necessarily  two  bodies  wbieh  fall  from  rest  through  the 
same  distance  in  the  same  time ;  but  they  are  two  bodies  such  that  the 
limit  of  the  velocity  which  they  acquire  by  falling  from  rest  in  any  fluid 
is  the  same  for  both.  Tliia  limit  of  velocity  is  found  by  making  t  in- 
finite iu(l),andiaO — —  or if  0^=0.     To  illustrate  this  point 

A  A 

"With  another  example,  it  may  be  asked : 

IV.  What  will  be  the  velocity  of  an  ascending  current  of  water  to 
keep  in  suspension  a  J-ineh  galena  ball,  and  what  will  be  the  action  of 
a  ^-inch  quartz  ball  in  this  stream  of  water  !  From  (6)  we  find  that  the 
velocity  is  2.41  feet  per  second,  and  from  (o)  we  find  that  the  quartz  ball 
would  rise,  its  maximum  velocity  being  0.0187  foot  per  second.  Prac- 
tically, of  course,  they  would  remain  together.  If  we  reverse  the  prob- 
lem, asking  the  velocity  necessary  to  keep  the  quartz  ball  in  suspension, 
we  find  2,39  feet  per  second,  and  that  the  galena  wilt  tall  with  a  maxi- 
naum  velocity  of  0,0187  foot  per  second. 

V.  What  will  be  the  velocity  of  an  ascending  current  of  air  to  keep 
a  J-inch  galena  ball  in  suspension,  and  what  will  be  the  action  of  a  J-inch 
quartz  ball  in  this  current  1  By  (0)  we  get,  as  before,  73.21  feet,  and  if 
we  substitute  this  value  in  the  exact  formula,  (1),  with  the  proper  value 
of  A,  we  find  : 

When  t  =  1  r  =  —    3.83. 

When<  =  l  r  =  —   6.57. 

When  t  =  2  v  =  ~-    9.82. 

When  (  =  4  v  =  — 12.28. 

The  limit  which  v  continually  approaches,  and  practically  reaches 
after  a  few  seconds,  is  —12.98.  This  illustrates  how  soon,  even  in  air, 
the  velocity  of  small  spheres  becomes  practically  constant. 

VI.  What  will  be  the  diameter  of  a  galena  ball  which  will  bo  held  in 
suspension  by  an  ascending  current  of  air  which  will  suatain  a  quartz 
ball  J  inch  in  diameter ;  that  is,  having  a  velocity  of  86.2  feet  per  second  ? 
Solving  (6)  for  d,  which  is  contained  in  A,  we  get  d  =  1.386  eighths  of 
an  inch. 

VII.  What  is  the  diameter  of  a  galena  ball  which,  in  an  ascending 
current  of  air  which  keeps  a  quartz  ball  J  inch  in  diameter  in  suspension, 
will  fall  with  the  same  velocity  as  in  water  at  rest  S  If  we  assume  that 
the  velocity  has  become  practically  constant,  we  may  employ  (5)  to 
solve  the  problem.    For  the  galena  failing  in  water  at  rest  we  have, 

«  =  —  — ,  which  may  be  written  — — ,  the  subscript  ic  denoting  that 

A  is  taken  with  reference  to  water.  In  the  same  way  we  shall 
have  A«  for  A  taken  with  reference  to  air.    Hence,  {5}  will  become 

—        =  C -—  or- _  =  C.     Solving  this  for  d,  which  is  eon- 

A^  Aa        A«  xV»  ' 

tained  in  Aa  and  A«,  we  get  d  =  1.4S  eighths  of  an  inch. 

VIII.  What  is  the  diameter  of  a  galena  ball  which,  in  an  ascending 
current  of  air  which  keeps  a  J-inch  quartz  ball  in  suspension,  will  fall 
from  rest  through  8  feet  in  the  same  time  it  would  fall  8  feet  in  water 
at  resti  Formula  (2)  is  the  one  to  apply  to  this  question,  A  and  B 
being  functions  of  the  required  diameter,  and  s,  C,  and  (  being  given : 
«  =  8  feet,  0  =  86.2  feet,  t  =  3,38  seconds.    In  this  case  AC  —1  nuiy  be 
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neglected,  and  we  may  employ  (10).    Though  we  cannot  solve  this  last 
qaeation  directly  for  d,  we  may  find  the  value  of  d  by  approximations, 
starting  with  the  value  obtained  in  the  preceding  question. 
Solving  for  s  we  have 

<-)-(•' -4) -.4-'--  C^) 

In  this  the  value  d,  1.52  eighths  of  an  inch,  sjives  s  =  7.996,  instead  of  8 
feet  as  given  in  the  data.  This  answer,  1.53  eighths  inch,  is  practically 
the  same  as  that  found  in  the  preceding  question,  1.48  eighths  inch. 
The  difference  between  the  two  questions  should  be  noticed,  and  the 
reason  why  d  should  have  a  little  larger  value  in  the  latter  will  be  un- 
derstood upon  a  moment's  reflection. 

IX.  What  will  be  the  velocity  of  an  asnending  current  of  air  in  order 
that  in  it  a  |^-ineh  galena  tall  shall  fall  8  feetin  the  same  tinieas  in  water 
atrestf  Taking  tbrmula  (12)  and  substituting  the  known  values  of  A, 
B,  *,  and  s,  we  find  C  =  69.62  feet. 

X.  In  what  time  will  a  ^  inch  quartz  ball  fall  8  feet  in  an  ascending 
current  of  air,  having  the  velocity  of  69.62  feet  per  second?  From  (10) 
we  obtain  *  =  0.9209,  or  nearly  one  second. 

XI.  Compare  the  velocities  of  spheres  of  galena  and  quartz  falling  in 
an  ascending  current  of  air  having  a  velocity  of  20  meters  per  second, 
the  spheres  being  equal-falling  in  water,  the  galena  having  a  diameter 
of  4"""  ,,  and  the  quartz  lO^"".    From  (1)  we  find : 

For  i  =  1,  c  —  —  2.606".  for  galena ;  v  =  —  4.263'",  for  quartz. 
For  (  =  2,  c  =  —  3.901™.  for  galena ;  c  =  —  C.761™.  for  quartz. 
For  i  =  4,       »  =  -  4.801".  for  galena ;    v  =  ~  8.899".  for  quartz. 

The  limit  of  the  velocity  of  the  galena  is  —  5.045,  and  for  the  quartz 
-9.714. 

To  sum  up  the  results  thus  far,  we  see  that  the  velocity  of  an  ascend- 
ing current  of  air  to  keep  a  J-inoh  quartz  ball  in  suspension  is  86.2  feet 
per  second,  and  that  in  this  current  a  J-inch  galena,-  ball  will  rise  with 
an  increasing  velocity,  which  never  exceeds  13  feet  per  second.  We 
also  find  that  the  galena  would  fall  8  feet  in  still  water  in  3.38  seconds, 
and  that,  practically,  the  quartz  ball  would  fall  in  the  same  time,  being 
only  0.05  of  a  second  behind.  We  see  that,  practically,  the  quartz  and 
galena  are  equal-falling,  that  they  remain  together  in  a  column  of  water, 
whether  at  rest  or  in  motion.  From  XI,  we  see  that  the  two  balls  of 
quartz  and  galena,  which  are  theoretically  equal-falling  in  water,  may 
be  separated  by  a  stream  of  air,  the  falling  velocity  of  the  quartz  being 
nearly  twice  as  great  as  that  of  the  galena.  We  also  see  that  the  veloc- 
ity of  an  ascending  current  of  air  which  will  keep  a  J-inch  galena  ball 
in  suspension  is  about  13  feet  less  per  second  than  is  required  to  keep  a 
^-inch  quartz  ball  in  suspension ;  that  in  this  current  the  quartz  ball 
would  fall  with  a  rapidly-increasing  velocity,  and  that,  practically,  this 
velocity  becomes  constant  after  a  few  seconds,  and  is  then  about  13  feet 
per  second,  being  the  same  velocity  that  the  rising  galena  ball  would 
attain  in  a  stream  of  air  which  would  sustain  the  quartz.  We^also  see 
how  very  little  the  diameter  of  the  galena  would  have  to  vary  in  order 
to  have  entirely  different  action  in  the  current  which  sustains  the  quartz. 
If  the  diameter  is  J  inch,  it  rises ;  if  the  diameter  is  1.39  eighths,  it 
remains  in  suspension ;  and  if  the  diameter  is  1.52  eighths,  it  will  fall  as 
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in  still  water.  This  illustrates  how  delicate  a  medinm  for  separation  air 
is  compared  with  water.  If  the  three  galena  balls  were  placed  with  the 
^-inch  quartz  ball  in  an  ascending  stream  of  water  which  would  hold 
the  quartz  in  Buspension,  they  would  separate  very  slowly,  the  heaviest 
galena  ball  having  a  maximum  falling  velocity  of  about  8  inches  per 
second.  But  this  sensitiveness  of  a  stream  of  air  is  not  necessarily  an 
advantage,  for  it  requires  a  correspondingly  exact  uniformity  in  the 
blast  of  air  and  the  material  to  be  worked,  which  is  not  attainable  in 
practice.  From  IX  and  X  we  see  that  the  blast  of  air  necessary  to 
cause  the  J  galena  ball  to  be  retarded  to  the  same  extent  that  it  would 
be  in  water  at  rest,  or,  more  exactly,  to  fall  8  feet  in  the  same  time  as 
in  water  at  rest,  is  69.02  feet  per  second,  and  that  in  this  stream  the  J- 
inch  quartz  would  fall  8  feet  in  about  1  second.  It  did  not  fall  in  the 
experiment  as  performed,  because  the  condition  under  which  the  experi- 
ment was  tacitly  supposed  to  have  been  performed,  the  condition  upon 
which  every  discussion  on  the  laws  of  bodies  falling  in  fluids  is  based, 
was  violated.  This  condition  was  that  the  air  should  be  perfectly  free 
to  move,  that  the  tension  of  the  air  below  the  ball  should  be  the  same 
as  above  it.  In  the  case  of  the  galena  ball  this  condition  was  practically 
complied  with,  the  section  of  the  ball  being  only  5^  that  of  the  tube, 
hut  ia'the  ease  of  the  quartz  ball  its  section  was  ^  of  the  section  of 
the  tube.  The  quartz,  when  held  in  suspension,  had  the  same  effect  in 
offering  resistance  to  the  passage  of  the  air  that  it  would  have  had  if 
firmly  fixed  in  the  middle  of  the  tube.  It  was  held  up  against  the  force 
of  gravity  not  only  by  the  buoyancy  of  the  air  and  by  the  force  due  to 
the  velocity  of  the  air,  but  also  by  the  excess  of  tension  below  it.  It 
was  sustained  in  part  by  the  same  kind  of  force  that  impels  a  package 
through  a  pneumatic  tube,  or  forces  the  cork  out  of  a  pop-gun.  If  the 
diameter  of  the  tube  had  been  1  inch  instead  of  3,  the  velocity  of  the 
air  necessary  to  sustain  the  quartz  would  have  been  much  less  than 
69.62  feet,  the  section  of  the  tube  being  only  four  times  that  of  the 
sphere.  That  all  the  difference  between  the  theoretical  results  and  the 
resultof  the  experiment  as  performed  was  due  to  this  one  cause  cannot 
be  asserted.  There  may  have  been  some  inaccuracy  in  measuring  the 
small  galena  ball,  and  we  have  seen  what  a  change  in  action  a  differ- 
ence in  diameter  of  ^^  inch  makes.  The  balls  may  have  been  rough 
or  not  of  spherical  shape;  indeed,  from  the  brittle,  crumbling  nature  of 
galena  it  must  be  quite  impossible  to  make  a  small  smooth  sphere  out 
of  it. 

But  supposing  that  the  theoretical  results  may  all  be  verified  by  prop- 
erly conducted  experiments,  the  point  which  Mr.  Krom  made,  namely, 
that,  though  the  two  balls  could  not  be  separated  by  water,  they  could 
be  separated  by  air,  remains  the  same,  and  it  makes  very  little  differ- 
ence whether  the  galena  goes  up  or  down,  if  it  only  leaves  the  suspended 
quartz  ball.  After  describing  the  experiment,  he  says;  "Thus  demon- 
strating that,  instead  of  less  margin,  we  have  in  air  much  greater  margin 
for  separating  ores  than  in  water.  Before  making  these  experiments  I 
expected  to  find  a  margin  for  separating  ores  in  favor  of  air,  but  did  not 
anticipate  it  would  prove  so  great.  But  the  experiment  proved  that  J 
globule  of  galena  and  ^  of  quartz,  which  are  equal-falling  in  still  or 
moving^  water,  can  be  separated  by  air.  The  results  correspond  exactly 
with  the  results  obtained  in  practice,  viz,  that  with  less  sizing  better 
results  can  be  obtained  with  air  than  can  possibly  be  reached  with  water," 
The  expression  "greater  margin"  might  be  misleading.  It  is  often  ap- 
plied, in  speaking  of  difference  in  cost  and  selling  price,  to  profits,  where 
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a  large  margiu  is  desirable;  it  is  a  pleasing  term,  but  the  only  meaning 
ib  can  have  ia  the  ease  nnder  consideration  is,  that  the  ratio  between 
the  sizes  of  quartz  and  galena  which  air  will  separate  and  water  will  not 
is  greater  than  the  ratio  between  the  two  sizes  that  water  will  separate 
and  air  will  not.  This  is  true,  and  if  all  the  pieces  of  ore  in  a  crushed  heap 
were  of  two  sizes  only,  and  the  qnartz  pieces  were  four  times  as  large  as 
the  galena,  air  would  be  abetter  medium  than  water.  But  this  is  not  the 
case  in  practice,  and  if  it  were,  a  screen  would  be  the  simplest  separator. 
If  the  pieces  of  quartz  were  2.8S  eighths  and  the  galena  |  inch  in  diam- 
eter, air  would  not  separate  them,  but  water  would ;  hence  water,  though 
offering  less  "  margin,"  is  in  this  case  a  better  separator  than  air.  That 
medium  is  the  best  for  the  separation  of  two  substances  for  which  the 
ratioofthediametersof  equal-falling  spheresis  greatest,  or, in  other  words, 
that  medium  is  best  which  will  separate  most  readily  spheres  of  the  two 
substances  nearest  in  size.  Hence,  a  fluid  whoso  specific  gravity  lies 
between  those  of  the  substances  ia  the  best,  and  of  two  fluids,  both 
lighter  than  the  substances,  that  ia  better  which  ia  denser.  As  regards 
sizing,  the  lighter  fluid  requires  a  more  careful  sizing,  the  number  of 
sizes  required  for  the  different  fluids  being  inversely  proportional  to  the 
ratios  of  equal-falling  diameters.  With  any  fluid  the  excellence  cf  sep- 
aration increases  with  the  number  of  sizes,  and  the  Germans  have  found 
by  experience  that  it  ia  advantageous  to  make  ten  sizes  between  13"" 
and  1™".  The  excellence  of  their  work  in  concentration  is  remarkable, 
nearly  all  the  loss  being  ia  the  loss  of  the  minute  particles  of  ore  which 
are  carried  away  with  the  slimes  of  the  gangiie.  Their  system  seems 
perfect  in  other  respects,  and  now  the  problem  is,  to  devise  some  way 
of  saving  those  fine  particles,  which  remain  for  a  long  time  in  suspen- 
sion even  ia  water  at  rest.  In  dry  concentration  the  loss  in  this  form  is 
avoided;  the  ore-dust  is  removed  with  the  gangue-dust,  and  both  are 
saved — "saved  for  subsequent  treatment"  is  the  last  operation  it  goes 
through  generally.  Now,  it  is  proposed,  however,  by  the  manager  of 
one  system  of  dry  concentration,  to  treat  this  dust  in  the  leet  way,  thus 
employing  water  only  in  that  part  of  the  operation  where  it  is  most 
wasteful.  If  there  is  any  place  in  which  air  can  be  economically  used, 
it  is  in  the  treatment  of  the  finest  sizes,  from  4"™  to  J"",  or  as  flue  as 
can  be  well  sized.  From  the  great  velocity  of  air  necessary  to  raise  or 
hold  in  suspension  a  quartz  ball  of  from  12""  to  IC""  diameter,  it 
would  seem  quite  impossible  to  treat  such  sizes  ecouooiically  by  means 
of  air. 

To  give  an  opportunity  of  testing  the  theoretical  results  as  described 
by  means  of  the  preceding  formulas,  the  following  table  hiis  been  calcu- 
lated. Since  perfect  spheres  of  quartz  and  galena  are  difficult  to  make, 
four  other  substances  have  been  taken — ivory,  glass,  zinc,  and  lead,  from 
which,  by  turning  or  molding,  very  perfect  and  smooth  spheres  may  be 
made.  The  first  vertical  column  contains  the  name  of  the  substances, 
the  second  their  specific  gravities,  the  third  their  diameters  in  milli- 
meters, the  fourth  their  weight  in  grama,  introduced  as  a  check.  If  tlie 
balls  do  not  weigh  as  here  given,  either  they  have  cot  been  made  of  the 
right  size  or  the  specific  gravity  is  difl'erent  from  that  assumed  here.  As 
the  speciflo  gravity  cC  these  substances  is  quite  uniform  and  well  estab- 
lished, any  great  variation  in  weight  would  probably  be  due  t)  Srror  in 
size  or  shape.  The  fifth  and  sixti  columns  contain  the  suspension 
velocities  for  water  and  air  respectively,  in  meters;  by  suspension 
velocity  being  understood  the  velocity  of  a  vertically-ascending  stream 
of  the  fluid  necessary  to  keep  the  given  sphere  in  suspension.  The 
seventh,  eighth,  and  ninth  columns  contain  the  times,  in  seconds,  of  fall- 
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ins  from  resf  it>  ^-ater  at  rest  througli  3,  5,  and  10  meters,  respectively, 

These  values  were  calcalated  from  (9).    Since  s  is  negative  for  all  eases, 

we  may  as  well  regard  downward  directioE  positive  aud  write  tiie  formula 

,     0.C9315 

(13)  (  =  sA+^jj— 
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For  all  the  cahes  assumed  ia  the  preceding  table  formula  (13)  is 
aiore  than  snfflciently  accurate,  but  it  would  lead  to  wrong  results 
if  applied  to  bodies  falling  in  air.  In  the  exact  formula  (9)  the 
value  of  — 2«AB  varies,  in  ,the  case  of  air,  from  2.5  for  ivory  2"™ 
i-Q  diameter  falling  10  meters  to  0.0155  for  lead  16°""  falling  3  meters; 
hence,  —1  cannot  be  neglected  in  comparison  with  e-^-^".  But  for  water 
— 2sAB  varies  in  the  same  limits  from  2006.5  to  13.4;  hence,  —1  may 
fee  neglected,  and  (9),  deduced  on  this  supposition,  may  fee  employed. 
As  far  as  experimental  verification  is  concerned,  the  formula  ( =  sA  is 
sufQciently  accurate  for  water,  the  value  of  the  remaining  term  of  (13) 
varying  in  the  assumed  cases  between  0.032  for  ivory  2"'°  and  O.lCl 
for  lead  16™"°.  When  C  is  not  equal  to  0,  we  may  employ  (10)  to  fiud 
the  falling  time,  provided  AC  —  1  may  be  neglected  in  comparisou 
vdth  (AC  + 1)  e""i  that  ia,  when  AC  —  1  is  nearly  equal  to  0,  or  C  = 
--  nearly:  that  is,  when  the  velocity  of  the  current  is  somewhere  near 

the  suspension  velocity.  AC  — 1  may  also  be  neglected,  though  not 
very  small,  if  (AC  +  1)  e"^'  is  large,  or  if  B  is  large;  or,  as  B  is  inversely 
proportioned  to  the  square  root  of  t7,  when  tbe  sphere  is  very  smalt. 
Relatively  to  the  density  of  the  sphere,  B  is  a  maximum,  in  the  case  of 
water,  when  the  density  is  2.  If  the  density  of  tbe  spbere  is  less  than 
that  of  the  fluid,  A  and  B  are  imaginary.  The  fundamental  formulas 
(1)  aud  (2)  were  deduced  ou  the  supposition  that  the  density  of  tbe 
sphere  was  greater  than  that  of  the  fluid,  and  tbey  would  assume  an 
entirely  diUerent  form,  and  the  discussion  would  be  quite  dilTerent  under 
the  supposition  that  tbe  density  of  tbe  spbere  is  less  than  that  of  tbe 
fluid. 
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From  the  table  we  see  tliat  a  blast  of  air  which  will.teep  id  suspen- 
siou  a  2™™  lead  ball  will  sustain  a  glass  ball  S"""  in  diameter,  or  an  ivory 
ball  IS"""  in  diameter.  The  suspeosion  velocity  for  the  lead  being 
21.79"",  and  for  the  other  two  21.05"  and  21,46",  the  ivory  and  glass 
■would  rise,  theoretically,  with  a  slight  velocity ;  but  as  perfect  accuracy 
cannot  be  attained  in  the  conditions,  the  results  of  well-conducted  ex- 
periments might  vary  somewhat  from  the  theoretical.  Prom  the  table  we 
also  find  thatanaseendingcnrrentof  water  which  will  support  a  2"™ball 
of  lead  will  sustain  a  12""  glass  ball,  the  glass  rising  slowly,  perhaps. 
Similar  experiments  may  be  made  in  water  with  ivory  10""  and  glass 
8"™,  with  ivory  12""  and  zinc  2"",  with  lead  4""  aud  zinc  8"",  In  water 
at  rest,  ivory  10""  and  glass  8""  will  fall  3  meters  in  about  5.1  seconds; 
glass  16""  and  zinc  4""  will  fall  10  meters  in  nearly  the  same  time,  be- 
tween 12  and  13  seconds,  the  glass  reaching  the  bottom  about  §  second 
sooner.  Similarly  a  large  number  of  experiments  may  be  made  up  from 
the  table  to  test  the  theoretical  results.  Experiments  with  very  small 
and  light  balls,  such  as  2"""  ivory  or  glass,  would  probably  not  coincide 
very  closely  with  theory,  on  account  of  unavoidable  inaccuracy  of  meas- 
urement or  the  adhesion  of  air-bubbles. 

The  following  may  also  serve  for  experimental  tests ; 

XII.  In  an  ascending  current  of  air  which  will  beep  an  S""  ivory  ball 
in  snspension,  how  long  will  it  take  a  4™"  zinc  ball  to  fall  3"f  From 
(]0)weflnd  t  =  1.787. 

XIII.  In  a  stream  of  air  which  will  keep  a  12""  glass  ball  in  suspen- 
sion, how  long  will  it  take  a  4""  lead  ball  to  fall  from  rest  3"  and  5"! 
From  (10)  we  find  for  3"  ( =  2.235,  and  for  5"  (  =  2.633.  From  these 
two  answers  we  see  how  nearly  ^^^  '^^"^  tiall  has  attained  the  limit  of 
its  velocity.  The  limit  is  30.813  —  25.783,  or  5.03.  It  passes  over  the 
last  two  meters  in  2.G33  —  2.235  seconds,  or  in  0.398  of  a  second,  which 
is  at  the  rate  of  5.003  meters  per  second.  Therefore,  we  may  assume 
the  velocity  constant,  and  say,  for  instance,  that  it  would  fall  through 
10  meters  in  2.63  +  1  =  3.63  seconds. 

XIV.  In  a  stream  of  air  which  will  support  a  12""  ivory  ball,  how 
long  will  it  take  a  12""  glass  ball  to  fall  from  rest  through  3",  5",  and 
10"  ?    From  the  same  formula  (10)  we  find  *  =  2.064,  2.524,  and  3.674. 

XV.  How  long  will  it  take  a  16""  ivory  ball  to  fall  from  rest  in  air  at 
rest  through  30%  40"',  and  50"!  From  (8),  (=2.671,  3.162,  3.623.  In 
a  vacuum  these  values  would  be  2.473,  2.856,  and  3,193. 

XVI.  How  long  will  it  take  a  4"""  ivory  ball  to  fall  from  rest  in  air  at 
rest  through  30",  40»,  and  SO""  ?  From  (8),  *  =  3.280, 4.4081,  4.882.  In 
a  vacuum  these  values  would  be  2-473,  2.836,  and  3.193. 
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SOTES  0:S  THE  BEUCKSEK  CYLINDER. 
By  N.  H.  Cose,  Scderland,  Colorado. 

In  addition  to  tbe  report  of  the  workings  of  the  Uederlaud  Mill,  fur- 
nished by  Mr.  Coue,  (see  page  308  of  this  volame,}  I  take  pleasure  in 
pablishing  the  following  very  practical  hints  on  the  proper  handling  of 
this  apparatus  from  the  same  source.  Mr.  Cone's  succeHs  in  the  tech- 
nical management  of  the  mill  referred  t  h  g  ons  and 
opinions  important  to  other  metallnrgist  S  p  on  this 
article  has  been  communicated  as  a  pape  h  m  itute  of 
Mining  Engineers. 

It  IB  Bomewhat  snrpriBing  that  among   the  m  !iat  were 

brought  into  the  Stale  of  Colorado    the  Brilck  stood  the 

test  for  roasting  orea.    The  brick  ■walls  of  the  Ar  have  been 

remodeled  into  reverberatoriea  and  compound  re  g  and  an- 

chor irons  have  been  forged  into  hoes  and  Bhov  d  Thompson 

cylinders  have  been  rent  by  the  rnthlesB  hand  of  th  d      man  ing     r  a  tough 

piece  of  boiler-plate.    Two  only  of  these  furnace  the  large 

stock  that  came  into  Colorado  by  car-loads  sever      ^  _  ,  y    cc  py  only  a 

Bobordioate  position  to  some  revorbcratories  on  the  North  Boulder  Creek. 

But  to-day  there  are  in  Colorado,  in  active  operation,  ten  Briickncr  cylinders,  and 
two  or  three  more  running  part  of  the  time.  During  the  past  year  they  have  handled 
nearly  one-balf  of  the  number  of  tons  of  silver-ore  that  has  been  mined. 

Foar  of  the  cylinders  I  have  beea  using  in  the  Nederland  Mill,  in  which  I  have 
toasted  nearly  four  thousand  tons  of  silver-ore  during  the  past  year,  with  results  more 
favorable  than  have  hitherto  been  attained. 

The  Nederland  Mill  ia  Biinilar  to  many  others  in  Colorado  and  Nerada,  The  plant 
consists  of  a  Blake  crusher,  three  batteries  of  five  stamps  each,  foar  Bciictner  cjlinders, 
and  fourteen  amaJgamating-pans,  with  settlers,  agitators,  &c.  The  ore,  after  being 
dried  on  the  drying-kiln,  which  is  heated  by  the  waste  gases  of  the  furnaces  and  an 
ansiliary  fire,  is  weighed  and  feed  into  the  batteries,  which  are  dry-crnshing,  (size  of 
screens  40  meshea  to  linear  inch,)  and  thence  carried  by  conveyors  and  an  elevator  to 
sheet-iron  hoppers  over  the  cylinders.  The  size  of  the  cylinders  is  twelve  feet  iyng  by 
five  feet  sis  inches  in  diameter.  Mr.  J.  M,  Locke  has  given  an  eseelleut  description  of 
them  in  a  paper  read  before  the  institute,  {vol.  ii,  Transactions,)  and  as  during  the 
coming  year  some  very  material  changes  will  be  made  in  their  construction  by  re- 
ducing the  weight,  thereby  reducing  the  coat  of  freight,  and  in  the  driving-gear,  I  will 
not  go  over  the  same  ground. 

After  several  trials  I  found  that  3,700  pounds  was  the  limit  that  could  be  handled 
foraehargein  the  cylinders  of  ores  from  Caribou  Hill,  and  with  several  small  lots  of  cus- 
tom-ore I  reduced  it  to  3,500  pounds.  From  these  trials  I  very  soon  saw  that  to  handle 
the  cylinders  not  only  to  their  utmost  capacity,  but  to  do  thorough  work,  it  was  nec- 
essary to  charge  an  amount  of  ore  that,  when  it  reached  its  largest  volume  in  smelt- 
ing, it  wonld  barely  rnnout  of  the  back  nozzle  of  the  cylinder.  I  have  sometimes  been, 
delayed  by  small  charges  that  it  seemed  almost  impossible  to  finish. 

The  addition  of  salt  I  varied  according  to  the  value  and  quality  of  the  ore ;  usually 
it  was  175  pounds  to  the  charge,  occasionally  200  pounds.  The  timeof  roastingranged 
ali  the  way  from  8  hours  to  13  hours.  I  gave  my  roeu  strict  orders  never  to  draw  a 
(diarge  till  it  was  thoroughly  done,  if  it  took  a  week ;  fortunately  this  circumstance 
never  happened. 

When  1  first  took  charge  of  the  mill,  the  diaphragms  to  the  cylinders  were  entirely 
eaten  away.  For  some  reason  "basic  ecale"  wonld  not  form  on  those  pipes  and  plates, 
nor  on  the  new  diaphragms  that  I  put  in  last  September,  The  stumps  of  the  pipes 
that  remained  gave  me  a  great  deal  of  trouble  by  working  loose  in  their  sockets,  and 
allowing  the  half-roasted  ore  to  leak  out,  so  that  I  finally  removed  every  vestige  of 
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tlie  diaphragms,  and  run  tlie  cylinders  foi  over  sis  months  with  nothing  bnt  &  lining  oi 
common  red  hrick.  Having  never  enjoyed  the  henefits  of  a  new  set  of  diaphragms,  I  was 
very  anxioua  to  try  them;  so  in  laat  September  I  pntiua  complete  aet  all  arunnd,  and 
reliued  the  cylinders,  and  during  the  Beit  60  days  saw  them  rapidly  disappear,  and  I 


^ao. 
The  ch 


I  obliged  to  clean  out  the  Unst-chambers  t' 


IS  often,  and  take  oi 


IT  before,  and  since  Kovember,  1875,  I  have  been  n 


gthat 


that  I  have  heen  treating  contains  about  11  per  cent, 
matter  on  tlie  average  for  the  year. 

Galena ^percent.  1 

Blende 4 percent,  [■  =  11  percent. 

Copper-pyritea  2  per  cent.  ) 
I  have  occasionally  had  cuatom-ore  that  wonld  reaeh  np  to  30  or  4^  per  C( 
eral  matter,  aud  have  been  very  Buoceasful  in  roastiug  it,  the  only  diiiureuci 
it  reqaired  a  little  lonji^r  time. 

Part  of  the  year  I  have  had  8-honr  shifts  on,  and  the  rest  of  the  time  12-hour  shifts. 
The  advantage  of  S~hoar  shifts  is  that  the  men  watch  the  charges  closer,  and  in  case 
one  ia  sick,  or  it  becomes  necessary  to  discharge  one,  the  two  can  be  put  on  13  hours, 
and  the  work  wiU  go  along  surer  than,  if  a  new  man  from  some  other  part  of  the  mill 

I  have  adopted  the  following  plan  for  taking  samples,  after  trylngdifferent  methods. 
The  roaster  opens  the  first  door  that  approaches  him,  and,  as  it  passes  around  and  com- 
mences to  dump  the  ore  into  the  car  the  second  time,  a  sample  is  taken  with  a  long- 
liandled  shovel,  allowed  to  cool,  and  then  wrapped  up  in  paper  and  the  number  of  the 
charge  marked  on  it.  A  regular  list  is  kept  of  all  charges,  giving  date,  quantity,  time 
charged,  time  discharged,  quantity  of  salt  used,  workman's  name  that  charged,  and 
discharged  the  ore,  with  remarks  whether  Cariboo  or  custom  ore  had  been  used.  As- 
says for  chlorinatioiis  are  mado  of  each  man's  work,  aud  the  average  recorded  on  the 

I  changed  the  diameter  of  the  nozzles  several  times.  The  flue  to  the  diy-ki In  leads 
off  from  the  dust-ohambers  near  No.  4  cj'iiuder,  so  that  the  gases  from  No.  1  cjhuder 
have  the  greatest  distance  t«  travel. 

No.  1  cylinder,  fire-box  nozzle,  16  inches ;  back  nozzle,  17  inches. 

No.  2  cylinder,  fire-box  nozzle,  16  inches;  back  nozzle,  1^  inches. 

No.  3  cylinder,  fire-box  nozzle,  IG  inches ;  back  nozzle,  18  inches. 

No.  4  cylinder,  fire-box  nozzle,  15  inches ;  back  nozzle,  17  inches. 
I  have  arranged  the  year's  work  under  the  following  table,  so  that  the  work  of 
different  months  can  be  easily  compared.    I  also  give  the  ma  '  -     .  . 

chlorinationa  and  fineness  of  bullion,  as  well  as  the  monthly  a 


January.. 
Febraary . 

MuTch 

April 

May 

July  .... . 
Angu.st.. . 


Maximum  of  chlorinatioa. 
Minimum  of  chlorination. 

Averages -  ■ . 

Maximum  of  chlorination. 
Minimum  of  chlorinatiou  . 

Avoragea . . 

Maximum  of  chlorina.iou, 
Mijiimnmof  chlorlnatlou  . 

Averages 

Maximom  of  chloriuation. 
Minimum  of  chlorinalion  -. 

^  Maximum  of  chloiination, 
'  Minimnm  of  chlorination  . 
'  Averages 

Maximum  of  ohtorination. 
'  Minimum  of  chlorination, 
'  Averages _...., 

Averages 

Maximum  of  chlorination. 

Minimum  of  chlorination. 
I  Averages ...... 


9.031 
6.093 
3'J6. 8 
11.331 
10. 344 
318.3 
13.595 
11. 103 


10. 314 
7.3til 
333.8 
5.9?0 
10. 550 
3<>3.9 
3^12.7 
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Month. 

Jliisiniiin,  minimum  iiud 

i 

WL^-rbt  in 

1 

II 

II 

i1 
ll 

Seiitemiicr 

£  Jlasiuium  of  cblovinntinn 

?  MmiDinm  of  cblolinalion 

01.4 

e5.5 

t9.1 

H. 

85.5 

SS.l 

sr..a 

e3. 

9^.8 

92.4 

89.3 

91.5 

ia.540 
11.6(15 

24C.2 
11.^0 
8.  SCO 

300.8 
13.e(l0 
6,930 

30.^.3 
14.300 
14.5ti0 

laO.9 

56 

y6 

51 
65 
16 
43 
31 
SI 

1 

53 

9-:;s 

916 

666 
90-J 

814 

K-2 

eoi 

?10 

9S 

October.. 

(  JlnsinjHin  of  cMorinaiion 

^  Uiitinjum  of  clilorjnation  — 

96 

So„n,b„ 

t  Masimam  of  cblorinution — 

106 

December 

<  Masinjiim  of  elilofi nation 

43 

The  consumption  of  wood  ii 

conrae,  dependa  on  bow  const 

The  expenses  for  treating;  o 

Qniokeilver 


about  a  cord  and  ono-balf  1o  five  to^s  of  ore;  this,  of 
ntly  the  cylinders  are  kept  ruoLing. 
3  baa  been,  per  ton — 

gG  18  I  Oil,  eandles,  &c JO  37 

0  76     Repairs 1  68 


Wood 3  43  I       Per  ton 14  51 

By  wetting  the  nsb-pit  I  have  been  enabled  sometimes  to  get  a  current  of  steam  to 
pass  into  the  cylindera,  and  have  fonnd  it  a  Tcry  good  way  to  regtilate  tlie  Gres. 

I  have  bad  no  difflcnity  in  teaching  men:  how  to  roaat ;  they  very  soon  tsilie  bold  of 
it,  and  there  seems  to  be  a  geneiiil  desire  among  the  workmen  to  learn. 
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CHAPTER  XVIII. 


DEY  OEE-COJTCEIs'TEATIOIT  AT  THE  MASHATTAS  SILVEE- 
MILL,  KEVADA. 

By  A.  TiuPPBi.,  Mining  Engmeer,  ^ew  York. 

Tlie  following  figures,  showing  the  working  results  of  the  Manhattan 
Mill  at  Austin,  Nov.,  in  1875,  were  taken  from  the  books  of  the  Man- 
hattan Silver-Mining  Company,  by  kind  permission  of  its  agent,  Allen 
A.  Curtis,  esq.  The  peculiar  character  and  great  richness  of  the  Eeese 
Eiver  district  ores  worked  in  this  mill  are  well  known  and  need  no  new 
description.  It  may  be  well  to  call  attention  to  the  fact  that  the  fuel 
used  for  the  Stetefeldt  furnace  in  this  mill  is  wood  and  charcoal  com- 
bined. Of  the  whole  wood  and  charcoal  consumed,  about  nine  cords  of 
wood  are  used  daily  for  the  motive-power,  and  a  small  quantity  of  char- 
coal for  the  melting-furnace  and  assay -room ;  the  remainder  is  nsed  for 
the  roasting  of  ores.  It  should  also  be  mentioned  that  the  cord  of  wood 
costs  $12,  and  charcoal  30  cents  the  bushel,  while  labor  i&  generally  paid 
$i  per  shift. 
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At  the  preseot  time  the  expenses  of  milling  tlie  ore  most  be  less,  as  the 
company  now  has  its  own  iron-foundery  on  the  spot,  and  an  extensive, 
well-appointed  repair-shop.  With  regard  to  the  percentage  of  silver 
produced,  there  is  no  doubt  that  the  Manhattan  isfar  ahead  of  any  other 
mill  in  Nevada,  and  its  working  results  may,  therefore,  be  the  more  in- 
teresting. 

The  most  important  feature  in  Eeege  Eiver  district  was  the  introdnc- 
tion  of  "Krom's"  dry  separation  or  concentration  of  ore  at  the  Manhat- 
tan Mills.  It  has  already  been  stated  in  last  year's  report  that  ptevioua 
tests  with  Lander  Hil)  ores  in  Krom's  establishment  at  the  Sheba  Mine, 
near  Unionville,  had  given  satisfactory  results,  and  it  was  expected  that 
equal  results  would  be  obtained  at  Austin  with  the  same  ore.  These 
results  (of  which  I  give  the  details  in  the  appended  table)  were  a  total 
product  of  concentrations,  including  dust,  equaling  abont  83  per  cent, 
of  the  assay-value  of  the  worked  ore.  The  ore  which  was  used  on  that 
occasion  wi^  a  mixture  from  the  three  principal  mines  then  worked  by 
the  Manhattan  Company,  having  a  mean  assay-value  of  $120  per  ton. 
Of  this  mixture  a  little  over  five  tons  were  treated.  The  mineral  in  the 
ore  consisted  of  sulphurets  of  iron,  copper,  lead,  fahlore,  antimonial 
silver  and  ruby  silver,-  finely  distributed  through  the  quartz,  yet  most 
of  the  particles  were  easily  visible,  and  could  be  well  distinguished  from 
each  other.  The  results  being  as  favorable  as  could  be  expected,  it  was 
decided  to  construct  works  with  a  capacity  to  treat  50  tons  of  ore  per 
day,  and  during  the  winter  the  machinery,  or  most  of  it,  was  constructed 
in  New  York,  and  erected  the  following  summer  in  the  building  formerly 
known  as  the  "Boston  Mill,"  and  expressly  purchased  for  that  purpose 
by  the  Manhattan  Company.  The  main  part  of  this  building  is  a  mass- 
ive strncture  116  by  44  feet,  with  a  large  extension  on  the  east  side,  and 
spacious  rooms  for  steam'engine  and  boilers.  The  motive-power  was  fur- 
nished by  two  engines,  one  of  80  horse-power  for  the  crushing,  and  an- 
other of  15  horse-power  for  the  concentrators  proper.  The  first  was 
partly  rebuilt  by  Booth  &  Co.,  of  San  Francisco,  from  the  engine  on 
hand  in  the  mill-building,  and  was  provided  with  the  best  modern  im- 
provements; the  smaller  one  was  an  ordinary  engine.  The  arrange- 
ments for  feeding  the  boilers  were  exceedingly  well  made,  and  every- 
thing done  to  economize  fuel,  which  at  Austin  is  very  expensive.  The 
machinery  for  crushing  and  concentrating  was  distributed  mainly  on 
two  floors  of  the  main  building,  with  a  loft  and  screen-tower,  with  bins 
for  ore  and  tailings,  and  the  main  portion  of  the  screening  and  sizing 
arrangements.  The  building  being  on  a  hillside,  it  was  arranged  that 
the  ore  be  dumped  high  up  on  a  platform  in  the  rear  of  the  same,  and 
delivered  through  chutes  on  the  second  floor  next  to  the  ore-breaker — 
one  of  Blake's  largest  size. 

From  the  ore-breaker  the  ore  went  through  a  chute  to  the  first  set  of 
steel  rolls  below,  and  snl)sequently  through  another  chute  into  an  eleva- 
tor, raising  it  again  to  the  second  floor  to  a  rotary  screen,  which  sepa- 
rated all  above  a  certain  size  from  all  that  was  finer,  delivering  the  latter 
to  a  second  and  general  elevator,  while  the  coarser  part  went  to  the 
second  pair  of  steel  rolls  on  the  second  floor.  This  rotary  screen  had  at 
one  of  its  ends  a  very  coarse,  three-quarter  inch  sieve,  for  the  purpose 
of  throwing  out  any  larger  bodies,  among  which  were  generally  bits  of 
steel  from  mining-tools.  The  ore  which  passed  the  second  rolls  de- 
scended to  another  rotary  screen,  and  finally  to  the  third  rolls,  from 
which  all  was  elevated  some  seventy  feet  to  the  top  of  the  screen-tower. 
The  screens  in  the  tower  were  four;  one  having  10  meshes,  the  next  25, 
the  third  50,  and  the  fourth  100  meshes  to  the  linear  inch,     All  too 
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coarse  to  pass  the  first  went  back  down  to  the  third  crusher ;  the  halanco 
■was  screened  into  three  sizes  on  its  way  <Jown,  and  each  size  was  received 
in  a  separate  ore-bin  on  the  third  floor  or  loft.  Connected  with  the 
crushing,  screening,  or  sizing  apparatus  were  branches  of  large  pipes, 
leading  to  an  exhauster,  which  carried  the  dust  into  a  large  dost-chamber, 
situated  immediately  under  the  roof.  The  concentrators  proper  received 
their  charge  continuously  from  the  different  bins  through  wooden  tubes, 
The  concentrations  from  eight  machines  of  three  sizes  fell  into  hoppers, 
and  from  these  into  three  concentrators  on  the  lower  floor,  where  they 
were  reconeeutrated,  while  the  tailings  fell  on  endless-belt  carriers,  and 
from  there  to  elevators  aud  bins  arranged  to  receive  each  sort  of  tail- 
ings, from  day  or  night  work,  separate.  From  these  bins  they  were 
carried  off  outside.  The  sampling  of  the  tailings  and  the  different  sizes 
of  ore  and  the  ijost  {which  comprised  all  ore  finer  than  passed  a  hundred- 
mesh  screen)  were  done  in  ihe  most  careful  manner,  so  that  the  assays 
represent  the  actual  results  of  every  day's  and  night's  work.  I  should 
mention  that  the  dmt  had  to  be  taken  as  it  was,  as  any  further  con- 
centration of  such  fine  stuff  was  entirely  impracticable. 

The  whole  machinery  was  unqnestionably  of  fine  make,  and  on  the 
whole  well  arranged.  In  my  opinion,  the  high  tower  for  screening  it 
■was  objectionable,  being,  if  not  inaccessible,  as  least  laborious  to  reach 
in  its  upper  parts,  and  especially  because  the  whole  screening-machinery 
was  out  of  sight,  and  not  fully  under  control  in  case  of  accidents. 

Neither  were  the  arrangements  to  prevent  the  dust  as  complete  aa 
could  be.  In  the  successive  crushing  by  a  breaker  and  three  steel  rollesr, 
care  should  be  taken  that  right  from  the  beginning  no  stuff' should  pass 
the  next  crusher  which  is  fiae  enough  for  the  second  ahead.  This  idea, 
well  carried  out,  not  only  prevents  much  dust,  when  the  chutes  and 
screens  are  well  hosed,  but  the  forming  of  impalpable  powder,  or  at  least 
very  fine  ore,  which  cannot  be  concentrated  any  further.  The  regula- 
tion of  the  large  Sturtevant  exhauster  is  not  an  easy  task  at  all ;  either 
its  force  is  not  snftieient  to  suck  up  all  the  dust  when  the  place  becomes 
intolerably  dusty,  or  it  is  too  much  and  the  dust  is  carried  far  off  through 
the  opening  at  the  farthest  end  of  the  chamber.  Thesteel  rollers  of  Mr. 
Krom  are  exceedingly  well  constructetl,  and  many  parts  are  of  cast 
steel ;  the  diameter  of  the  rolls  was  26  inches,  wilb  a  tire  2  J  inches, 
made  of  east  steel.  They  are  undoubtedly  the  finest  crushers  ever  made, 
well  proportioned,  and  very  powerful.  I  think,  however,  that  their 
diameter  should  diminish  as  the  stuff  becomes  finer,  so  that,  for  instance, 
the  present  diameter  be  maintained  for  th^  first  pair,  about  23  inches  for 
the  second,  and  but  18  inches  for  the  third  pair.  I  am  fully  convinced 
that  such  a  diminution  in  size  would  be  most  beneficial  where  the  ore 
has  to  be  crushed  flue.  The  face  of  the  rolls  was  15  inches,  and  the  tire 
composed  of  two  pieces,  joined  in  the  center,  it  having  beea  found  diffi- 
cult to  make  cast-steel  tires  of  the  right  temper  as  much  as  15  inches 
wide.  There  was  a  marked  difference  in  the  behavior  of  the  different 
steel  tires;  some,  thought  to  be  too  soft  at  the  beginning,  stood  the 
best,  and  worked  off  the  most  uniformly :  others,  which  seemed  to  with- 
stand the  hard  quartz  well  at  the  start,  showed  themselves  to  be  brittle, 
and  the  edges  broke  off  on  some  of  them.  It  is  not  a  too  hard  metal  which 
is  wanted ;  a  medium  temper  and  great  toughness  seem  to  be  most  de- 
sirable. The  wear  and  tear  of  the  three  pairs  of  rollers,  after  the  crush- 
ing of  over  1,200  tons  of  quartz,  averaged  about  ^^  of  an  inch  on  the 
surface;  they  were  turned  down,  but  it  was  found  necessary  to  use 
titanium  steel  tools  to  do  this  successfully.  The  gear  being  so  arranged 
as  to  suit  a  contiouons  decrease  of  diameter,  it  is  not  doubted  that  thesa 
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rolls  would  crash  over  8,000  tons  before  the  tire  should  be  rCDewed, 
aad,  where  the  gangue  is  not  too  hard,  much  more. 

The  arrangements  to  prevent  fractures  consisted  essentially  in  the  use 
of  powerful  steel  springs,  behind  which  were  breaking-cups,  which  not 
nnfrequently  proved  their  usefulness,  and  likewise  the  danger  of  being 
in  too  near  proximity  to  them.  The  third  pair  of  rolls,  tijr  flue  crush- 
ing, should,  in  my  opinion,  have  no  elasticity,  but  be  screwed  tight,  or 
nearly  so,  provided  the  feeding  is  well  regulated,  and  care  lie  taken  that 
no  larger  bodies  than  those  intended  come  between  the  rolls.  Most  fre- 
quently stoppages  occur  by  overfeeding,  not  so  much  by  the  coarse 
stuff  as  by  tlie  fine.  The  velocity  whieb  Mr.  Krom  gives  to  his  rolls  is 
rather  excessive,  and  would  puzzle  such  authorities  as  Eittinger.  While 
I  believe  in  a  high  velocitj'  for  small  rolls  and  fine  crushing,  I  hold  a 
more  moderate  speed  for  coarse  work  preferable.  A  speed  uniformly 
at  50  revolutions  seems  rather  too  high. 

The  speed  for  the  rolar5'  screens  was  variously  tried  and  deserves  all 
attention ;  while  a  too  sluggish  movement  permits  too  great  accuinnla- 
tion  of  ore,  and  in  consequence  an  imperfect  screening,  too  high  speed 
throws  the  stuff  violently  from  one  face  to  another  without  giving  it 
time  to  pass  the  meshes.  It  was  found  that  about  sixteen  to  eighteen 
revolutions  was  the  most  satisfactory  rate. 

The  material  subjected  to  Krom's  dry  concentration  was  not  the  same 
as  that  used  on  the  preliminary  trial.  It  was  merely  waste  ore  from  a 
few  mines — ore  in  which  the  mineral  was  so  exceedingly  finely  dissemi- 
nated that  it  appeared  rather  as  a  light-grayish  streak,  developing  un- 
der the  microscope  an  aggregate  of  minute  particles  of  sulphurets. 
There  was  a  steady  value  in  that  part  of  the  ore,  an  assay-valoe  which 
might  have  averaged  perhaps  $9  per  ton,  and  it  was  nearly  the  same 
whether  the  ichole  assay-value  of  the  ore  was  $15  or  $40,  the  increase  in 
the  value  of  the  ore  being  caused  by  more  coaj'se  (thongh  still  fine)  par- 
ticles of  mineral.  This  fine  part  of  mineral  was  as  much  as  lost;  al- 
though our  coarsest  size  was  already  finer  crushed  than  most  ore  for 
concentration  is  intended  to  be  crushed,  the  particles  showed  plainly 
underthe  magnifier  these  grayish  colors  undetached  from  the  more  white 
quartz,  and  not  sufficiently  different  in  specific  gravity  to  permit  any 
successful  separation.  This  fact  will,  I  think,  sufficiently  explain  why 
the  tailings  of  the  lowest  grade  were  not  much  different  from  those  of 
the  higher  grade  ore,  understanding  that  the  two  figures  given  above 
represent  the  two  extremes  in  this  case. 

Other  obstacles  in  the  way  of  success  were  the  absence  of  any  drying 
apparatus,  without  which,  as  is  well  known,  neither  a  stamp.mill  nor  a 
crusher,  much  less  various  sets  of  fine  screens,  can  work  satisfactorily. 
Some  of  the  waste  ore  was  delivered  not  many  hours  after  it  was  hoisted 
from,  the  mines,  and  in  some  instances  thoroughly  wet.  In  addition  to 
that,  no  care  was  taken  to  separate  the  eonntry-rock — in  this  case  more 
■  or  less  decomposed  granite — from  the  quartzoae  ore,  which  not  only 
increased  the  dust  considerably,  but  caused  more  difficulties  in  the 
screening. 

From  these  facts  it  will  be  seen  that  this  test  of  dry  concentration 
was,  to  say  the  least,  an  uncommonly  severe  one,  and  would  have  been 
the  same  for  any  method  of  concentration. 

Mr.  Krom's  concentrators  proper  are  decidedly  well  constructed,  and 
admit  of  the  finest  variations  of  movement  in  point  of  speed  and 
strength,  according  to  the  different  character  of  the  ore;  still  there  are 
some  details  which,  in  my  opinion,  could  be  materially  improved.  The 
greatest  difficulty,  however,  seems  t-o  me  to  be  the  screening  and  the 
29  M 
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separation  of  all  dust  or  dust-like  ore  before  it  passes  into  the  uoncen- 
trators  and  thei*  causes  an  imperfect  working.  Even  if  that  dust  is  sep- 
arated, its  disposition,  in  the  absence  of  reduction-worka  on  the  spot,  will 
be  embarrassing  and  cause  more  or  less  loss.  In  this  case,  the  dust, 
including  all  that  passed  a  screen  with  100  meshes  to  the  linear  inch, 
a<mounted  to  about  17  per  cent,  of  the  worked  ore,  and  its  average  assay- 
value  was  about  48  to  50  per  cent,  above- that  of  the  value  of  the  ore. 
It  should  be  said  that  samples  of  dust,  taken  at  a  diistauce  from 
the  surronndings  of  the  buildings,  assayed  the  same  as  those  taken 
from  the  nearest  spot  in  the  dust-chamber,  proving  how  eminently 
fine  the  mineral  particles  were.  All  that  class  of  product  was  sacked 
and  milled  without  any  other  preparation  than  roasting  in  the  Btetefeldt 
furnace. 

A  most  interesting  comparative  teat  with  wet  concentration  was  made 
side  by  side  with  the  dry  process.  A  well -constructed  automatic-work- 
ing triple  jig  was  used ;  the  water,  being  scarce,  was  continually  patoped 
back  in  the  reservoir,  and,  as  the  ore  was  comparatively  free  from 
dust,  no  difBcuIty  was  experienced  in  doing  so.  The  general  result  was 
that  the  product  was  equal  to  that  made  in  three  of  Krom's  separators ; 
the  average  tailings  were  a  trifie  poorer,  but  the  concentrations  were  by 
far  lower  in  value. than  in  Xrom's  machines,  and  my  impression  is  that 
the  work  done  by  the  latter  ia  preferable  for  that  class  of  ore. 

The  average  assay-values  for  wet  and  dry  tailings,  under  precisely 
the  same  circumstances  and  the  same  ore,  were  as  follows  during  six 
days'  regular  work : 


II  T6 

11  78 

10  98 


AversgB  diy  Average 

|l()"io  %^l 

15  71  9  1 

Mean,     1-2  le      Mean,     10  a 


A  synopsis  of  the  general  results  of  three  mouths'  working  will  show 
as  follows : 

In  61  working  days  werecrnshedand  concentrated 1, 210  tons. 

Average  crushed  in  10  hours 20  tons. 

Consumption  of  pine  wood  per  day 2J  cords. 

The  average  assay-value  of  the  ore $29.16 

Average  assay- value  of  dust-like  ore §46.00 

Of  this  dust  was  produced  about -  -  -  -  17  per  cent. 

Of  real  concentrations 4-9  percent. 

Assay- value  of  concentrations  varied  between  f  lOS  and 

S560,  and  averaged  approximately $250.00. 

A  comparison  between  concentrations  made  by  dry  and  by  wet  pro- 
cess will  show  the  following  values : 

Coarse ." S^l  3o  i  Coarse  ore,  l.gt  box §5^  41 

Medium : 'SIS  96  !  Sd  1)05 1S7  03 

Fiue 351  33  !  -.^  .---  ■..  r,. 


;,  Ist  bOK 7-2  -26 

2d  1)0X 1%  34 

3d  bOK., &i  83 


The  value  of  the  combined  product,  consisting  of  the  concentrations 
proper  and  the  dust-like  ore,  which  was  delivered  as  product,  amounted 
to  about  56  per  cent,  of  the  assay-value  of  the  ore  received ;  the  loss, 
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therefore,  was  eoosiderabiy  larger  than  tbat  susrained  at  a  itrevious  trial 
made  with  a  better  class  of  ore.  I  have  already  called  attentiou  to  the 
fact  that  there  was  do  proportionate  difference  in  the  value  of  tailings, 
whether  the  ore  was  worth$17  or  §40;  as  the  following  figures  will  show, 
these  figures  being  computed  from  the  daily  working  during  61  days : 

$15  to  il8  65  ■ "'  sA  9S  S28  to  jS)  S13  49 

20  to  22  00  1-3  95  30  to  33  12  93 

S3  to  24  00  12  38  33  to  36  .  14  44 

25  f«  26  00  11  79  36  to  3U  14  26 

26  to  2S  00  12  m  39  to  50  14  49 

The  entire  cost  of  crushing  and  concentration  per  ton  of  ore,  includ- 
ing hauling  from  the  mines,  varied  between  S4.50  and  $5.  It  should  be 
said  that  this  estimate  includes  the  first  mouth  of  working,  during  which 
many  delays  occurred  and  nnmberJess  difficulties  had  to  be  overcome. 
The  financial  result  for  the  Manhattan  .Company,  although  not  entirely 
satisfactory  to  them,  was,  nevertheless,  very  fair,  inasmuch  as  even  that 
class  of  ore  which  could  not  have  been  worked  without  considerable  loss 
in  the  usual  way  paid  its  own  way,  was  made  productive,  and  left  a 
small  profit.  I  am  satisfied  that  the  conceotratioii  of  better  ore,  or  what 
is  called  second  class  in  Austin,  would  prove  of  great  a<lvautage,  while 
admitting  tbat  the  so-called  dump-ore,  which  was  exclusively  worked, 
will  never  give  the  results  expected  by  the  parties  erecting  the  works, 
nor  will  any  other  method  give  better  results.  Au  important  fact  which 
was  developed  on  this  trial  is  the  apparent  practicability  and  advantage 
in  substituting  a  systematic  crushing  by  steel  rolls  for  stamp-batteriea. 
If  only  the  crushing  had  been  the  object  in  this  case,  it  would  not  have 
cost  over  $2  per  ton  to  make  pnlp  fine  enough  to  pass  a  lOO.mesh  screen. 
With  every  possible  eft'ort  to  avoid  making  such  flue  ore,  we  neverthe- 
less produced  17  per  cent,  of  it,  much  to  our  dislike,  and  crushed,  say, 
20  tons  of  ore  in  10  hours,  with  but  two  cords  of  wood  at  the  highest 
calculation,  the  rest  being  conaomed  by  the  concentrators  and  screens. 
When  it  is  considered  that  the  ore  was  delivered  jiartly  in  large  lumps, 
being  mostly  very  hard  quartz,  together  with  the  small  wear  and  (ear 
compared  with  stamp-mills,  these  results  speak  favorably  for  the  adop- 
tion of  crashing  by  rolls. 

Another  interesting  feature  for  mill-men  has  been  well  proven  by  this 
trial ;  it  is  the  substitution  of  the  exhaust-fan  in  the  place  of  the  finer 
sort  of  screen.  Mot  that  this  idea  is  new,  but  1  think  it  has  never  cum- 
manded  the  attention  it  deserves  from  mill-men.  Screening  through  fine 
screens  is,  at  best,  a  very  imperfect  and  troublesome  operation,  and  ex- 
pensive at  that,  while  I  have  fully  satisfied  myself  that  a  proper  appli- 
cation of  the  exhaust-fan  would  produce  a  uniformly-sized  pnlp  with  far 
less  dust  and  at  a  mnch  less  cost. 
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anSCELLANEOUS    STATISTICS. 


THE   BULLKiS   I'EODUCT. 


The  Miowiug  is  the 
byMr.Valentiue, 


of  the  bullion  product  of  1875,  published 
superinteudeutof  Wells,  Fargo  &  Co. 'se: 


Office  Weli^s,  Faego  &  Co., 

*o«  Fraiteisco,  Deeeaiber  30, 1875. 

Dear  Sir:  We  iuclose  yon  herewith  a  copy  of  our  annnal  atatement  of  preeions 
metals  produced  in  the  States  and  Territories  west  of  the  Missouri  River,  inelading 
British  Columbia  and  the  west  coast  Of  Mesico,  dnriug  1375,  which  shows  au  aggregate 
yield  of  830,889,037,  being  au  excess  of  $6,487,982  over  1874,  the  greatest  previous  an- 
nual yield  in  the  history  of  the  coast.  Nevada,  Colorado,  Mexico,  Oregon,  Britiali 
Columbia,  Montana,  and  Arizona  increa£ed,  while  California,  Idaho,  Utah,  and  Wash- 
ington decreased.  The  increase  is  actual  except  for  Mexico,  Oregon,  and  Arizona,  where 
it  IS  apparent  rather  than  real  as  compared  with  other  yeats,  a  regular  product  being 
accounted  for  aud  reported  Jierein,  hitherto  omitted.  The  decrease  in  California  was 
in  the  main  occasioned  bj  a  stinted  supply  of  water  for  plocor  and  hydraulic  mining. 
The  iacreaae  in  Colorado  and  Nevada  is  notable,  also  the  fact  that  Nevada  yields  mote 
than  half  of  the  whole  prodneti  of  the  country. 

Professor  E.  W.  Raymond  credits  New  Slesico  (omittj 
combined  with  S9S7,0OO,  which  is  a  liberal  allowance, 
any  data  that  justiCea  a  showing  so  favorable. 

Present  prospects  indicate  an  aggregate  yield  of  §90,000,000  for  1876,  of  which  H 
vada  will  doubtless  proiuce  SiJO,000,000. 


Statement  of  the  <ii 


States  and  TerritorieB. 
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The  criticisms  of  Mr.  Valentine  eoncerniiig  the  product  of  New 
Mexico  and  Arizona  are  elsewhere  considered.    (Seechapter  X.) 

My  own  estimate  for  the  year  1875  is  given  in  the  introdactory  letter 
to  this  report.  It  is  repeated  in  the  following  table,  combined  with  the 
reports  of  the  previous  years  since  1868.  For  the  grounds  on  which 
the  estimate  of  product  for  each  State  and  Territory  is  based  the  reader 
is  referred  to  the  respective  chapters  of  this  report. 
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[From  the  Sau  Franei) 


The  following  table  comprises  the  receipts  of  treasure  in  this  city, 
through  Wells,  Fargo  &  Co.'s  express,  dnriug  1875 : 


jg,g                                             Silver  bill-  '  Goirt  bara. 
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Currency  viovement. 

The  annexed  table  exhibits  tlie  interior  and  coastwise  receipts,  (Wells, 
Fargo  &  Co.,)  imports,  (foreign,)  and  exports  for  the  years  1873, 1874,  and 
1875: 


1873. 

»■ 

1875. 

Imporw  (foreiKn) 

*K  1^  H? 

S36, 097, 361 
5,473,489 

843,466,378 
5.333,875 

Exports  " 

CariTinj  J  movement.  lincreKse) 

34  304  -06 

41,  570,  713 
30,180,033 

43,600,253 
43.  Oil,  048 

•"■" 

11,390,111 

5,779,305 
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Movemmt  ofc&m  in  the  interior. 

The  following  has  been  the  circulation  of  coin,  ihrougli  'Wells,  Fargo 
&  Co.'s  express,  during  1875,  as  compared  with  the  same  period  in 
1874; 


1.,. 

■». 

....... 

*rt™in" 

To  interior. 

Froui  Inte. 

rebniacy!!!iii'.";ii^.";^;^!;;.";.",";;,'.;;!;;;i;; 

*1,  394, -187 

'■igSl! 

ass 

3,055  615 
S.»4,J93 

i;  813!  BIO 

(714,669 
714,944 
ST5,«43 

,11 

l]  ODS!  401! 
1,085,090 

II.  803,  esa 

1,  S4H.  185 
3,  ISO,  OSS 

1,  Off!,  ISO 

111 

^289:130 

(1, 04a  618 

IBM 

1,171,758 

i;  28*;  Oil 

1,217,449 

December 

■^'■^*'' V 

)9,»37,3fl3 

'•'"■- 

36,71!),  602       16,137,065 

iWint  statistics. 

The  coinage  at  the  branch  mint  in  this  city  for  1875  compares  with 
that  in  1872, 1873,  and  1874  as  follows ; 


mi. 

,m. 

m,. 

I8T5. 

Jan  arv 

as 
\ss 
»as 

15S?CKW 
1,436,  AM 

1900,1100 

tas 

1.  ass,  000 

3.083,0110 

!:g!;S 

3,730,000 

1279.000 
1,994,000 

iS.S 

'MS 

4,330,000 

4,o's?;r 

ta,  355,000 

a,4s^ooo 

^731,000 

i:  17^000 

t^  04^  000 

^mooo 
s,7ao;ooo 

ifi,3eo,«M 

23,075,100 

^.m,m 

33,069,000 

1872, 

1.73. 

ie74. 

1.75. 

390,  ODO 

seisso 

9,000 

135,000 

no;  500 
^^'too 

703,000 

'""'IS 

*24,600,000 

197,000 

1,800,601) 

2.550,000 

16,380,600 

33,075,100 

27,339,000 

. 
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Exports  of  treasure. 


Statement  of  the  amount  of  treas  ire  exported  from  San  Francisco, 
through  p  iblic  channels  to  eastern  domestic  aud  foreign  ports  during 
the  jeii  18  .>  exclusive  ot  shipments  through  United  btates  mail: 


In  J  Quar3 
Id  Itbruarj 
In  'March 

In  May 
In  Juoe 

In  Augnst 
In  September 
In  October 
In  Noveraiicr 
In  Deceu    er 


lu  January 
In  1;  eLr  irj- 
In  Mar  h 
In  Apr  1 

In  May 

In  /ly 
In  August 
III  September 
In  October 


894C  4C  95 
5  0  3  i  14 
5  b9-  196  15 
2  iSa  OaO  23 
a  560  693  M 
5  701  6-0  99 

2  461  aea  -0 

794  27  83 

1  »  SJ4  25 

r  861  703  96 

a»9  823  09 

BQi^  ti3^  55 


S-l  3  39 
ir  404  46 

I  003  08 

II  SS"  da 
1  9-3  96 
18  101  43 
"O  41  37 
1   3M  73 

"0  490  as 

3Ro  92 


la  January 
In  Marcti 


In  Janaary 
In  September 
In  October 
In  hoyeml  er 


TO    HOM)LUl.t 


$1  I  18 

1  )0 

1  0    00 

3  11J  04 


In  December  ...i*, 

TO   JAPAN. 

lu  Angnat 

lDPebi-uaj7 57*9,704  50 

In  March 169,831  00 

In  April 695,746  00 


33, 000  00 
10, 591  04 
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luMay ; S5B.1,5B3  TO 

In  June STy.atio  f^d 

In  Jaly 423,512  03 

In  Atignst -.  WIS,  532  05 

In  September , 625,056  W 

InOeioUer 737,  US6  aS 

In  November 872,002  -IS 

In  December T-iO.&yj  00 

____ $7,652,953  3S 

In  September $50,000  00 

In  October 35,000  00 

In  November 40,000  00 

. — .„  i-25, 000  00 

In  October .?  105,  000  00 

In  November 200  00 

— ___^ 165,200  00 

TO   MARQUESAS  ISIANDS. 

In  Febrnary 357  36 

Total,  1S75 i3, 911, 0-17  89 

Total,  1«4 30,1BO,633  23 

Increase  tbisjoar 12,730,415  60 


OTHER  MINERAL  STATISTICS  OF  THE  PACIFIC  COAST. 

[Froia  tho  San  Traiicisco  Commsrcial  Herilii.] 


The  eotire  prod  act  of  merchantable  borax  produced  on  this  coast,  being 
wholly  from  the  States  of  Oallforoia  and  Nevada,  amounted  last  year  to 
about  5,000,000  pounds.  Of  this  quantity,  1,300,000  pouDds.was  the  pro- 
duct of  the  Slate  Range  district,  San  Bernadino  County,  California,  the 
balance  coming  nearly  all  from  the  Teel  and  the  Fish  Lake  marshes,  iu  the 
State  of  Nevada.  Of  the  Slate  Range  production,  1,200,000  pounds  were 
mauiifactLired  by  the  BiUdle  Corapauy,  while  of  the  quantity  made  in 
Nevada,  2,140,000  pounds  came  from  Teel's  aud  1,079,000  pounds  from 
the  Fish  Lake  marsh,  some  500,000  pounds  having  been  turned  out  at 
various  other  localities.  William  T.  Coleman  &  Co.,  as  agents  of  the 
principal  Nevada  companies,  report  shipments  during  the  year  1875  as 
follows ;  To  Liverpool  and  London,  3,650,375  pounds  j  to  Hamburg, 
215,799  pounds ;  to  Bremen,  10,000  pounds;  to  China  aud  Japan,  7,000 
pounds ;  to  Australia,  1,500  pounds ;  to  Mexico,  1.300  pounds ;  to  New- 
York,  814,760  pounds;  to  Philadelphia,  124,158  pounds ;  besides  1,598,- 
866  pounds  sent  east  by  railj  making  a  total  of  5,433,658  pounds.  Add- 
ing to  this  627,685  pounds  shipped  by  other  parties,  mostly  by  the  Riddell 
Company,  we  have  6,051,343  pounds  to  represent  the  entire  exports  for 
the  year.  The  Riddell  Company,  which  made  600  tons  last  year,  will 
increase  their  product  to  1,000  tons  tiie  present  year,  the  Nevada  com- 
panies promising  some,  but  not  as  large  a  percentage  of  increase,  both 
the  extent  and  the  richness  of  the  deposits  there,  as  well  as  in  Califor- 
nia, appearing  to  have  been  considerably  overrated  by  those  who  first 
examined  and  reported  upon  them.  While  these  borate  fields  cover  a 
broad  area,  the  crude  material  is  much  less  abundant  and  of  lower  grade 
than  was  at  first  supposed,  admonishing  the  owners  of  these  valuable 
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salines  to  ecoDomy  in  disposing  of  their  contents.  The  mistaken  notions 
in  regard  to  the  available  quantities  of  these  borates  that  early  prevailed, 
filling  foreign  dealers  with  apprehensions  of  an  immediate  over-prodnc- 
tion,  caused  the  rapid  decline  in  price  that  has  been  going  on  for  the 
past  three  years,  during  which  this  commodity  fell  from  2S  cents  to  6J 
cents  per  pound.  The  correction  of  this  erroneous  idea  has  already 
caused  a  stiflTening  of  prices,  which,  it  is  believed  in  well-informed  quar- 
ters, must  soon  experience  a  material  advance.  Under  vigorous  work- 
ing, the  surface -deposits  of  our  borate  fields  begin  to  show  signs  of  early 
exhaustion,  while  those  of  South  America,  the  only  quarter  in  which  we 
have  reason  to  fear  competition,  cannot,  by  reason  of  their  poverty  in 
the  borate  of  soda  and  their  ina«cessible  position,  be  made  available  as 
sources  of  large  supply  at  present  prices.  The  Kiddell  Company  having 
filled  a  considerable  contract  at  6|  cents  per  pound,  decline  to  renew  the 
same  or  take  orders  at  6J  cents,  thinking  better  terms  may  soon  be  ob- 
tained. This  company  is  in  a  prosperous  condition  ;  and  having  lately 
enlarged  their  works,  as  well  as  introduced  some  improvements  in  the 
methods  of  manufacturing,  anticipate  an  increased  production  at  some- 
what lessened  pro  rata  of  cost.  They  have,  furthermore,  the  benefit  of 
skill  and  intelligence  in  .the  field  and  able  financial  management  at  head- 
quarters. In  disposing  of  their  product  the  past  year  this  company  has 
sold  some  to  British  buyers  here  and  sent  the  balance  to  eastern  markets. 
At  present  they  are  separated  from  the  railroad  terminus  by  a  space  of 
120  miles.  As  the  track  is  advanced,  this  distance  is  being  diminished, 
and  will  next  year  be  reduced  to  80  miles.  This  borax  as  it  enters  the 
market  contains  95  per  cent,  boracic  acid.  Some  small  portions  Intended 
for  sjieeial  uses  or  certain  branches  of  the  trade  being  further  purified 
and  refined  at  the  establishments  here  and  iu  Oakland,  an  extra  price 
is  obtained  for  this  commodity,  though  for  most  uses  it  is  no  better,  and 
for  some  not  so  good  as  the  ordinary  article  of  commerce.  As  the  dealer 
here  has  to  find  his  principal  market  abroad,  he  is  forced  to  place  him- 
self in  accord  with  the  foreign  agent,  subordinating  his  views  and  line 
of  policy  to  those  of  the  latter.  Just  now  certain  European  scientists 
are  exercising  themselves  to  discover  some  new  uses  to  which  this  sub- 
stance can  t>e  economically  applied,  and  it  is  not  unlikely  that  their  en- 
deavors will  be  rewarded!  with  success.  Uutil  it  shall  appear,  however, 
that  there  is  likely  to  occur  a  much  greater  production  than  now  seems 
probable,  these  efforts  can  hereby  be  considered  well  directed.  At  the 
close  we  quote  concentrated,  in  sacks,  by  the  car-load,  ei-ST  cents.  The 
regular  agency  price  for  concentrated  by  the  car-load  is  TJ'SJSJ  cents; 
refined  9J®9J  cents. 


a  during  1874 
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Valae. 
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146, 1-26 
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CEMENT,   PLASTER,  AND  LIMB. 

Barrela. 

Importaiu  1871 3-2,602 

imports  ia  1872 51,740 

Imports  in  ltf73 .' 61,911 

Importa  iu  1574 79,4:S5 

Imports  in  1375 9i),9i4 

The  receipts  of  both  Bosendale  and  Portland  cement  during  1875  sbow 
a  large  increase  over  those  of  the  previous  year,  Prices  in  consequence 
have  ruled  low  and  unreuiuiierative  all  the  year;  stocks  large.  The 
manufacture  of  cement  upon  this  coast  now  is  a  perfect  success,  the 
Goldeu  Gate  Slill  making  a  flrst-elass  article,  fit  for  every  purpose,  out  of 
gypsum,  and  is  selling  at  $3©$S.25  per  barrel,  aod  can  be  supplied  in 
any  quantity.  The  ship  Oriflamme  has  arrived  from  London  with  2,250 
barrets  Portland  cement.  This  article  is  largely  used  for  making  Frear 
(patent)  stone,  and  is  preferred  to  all  other  for  fine  work.  It  may  be 
quoted  ex  ship  at  9i©$-1.50  per  barrel,  while  Hoffman's  Bosendale  ia  held 
at  $3©S3.25,  and  Lawreneeville  do.  at  $3.50®$2.75.  Lime  is  produced 
here  in  endless  quantity  from  Santa  Cruz  marble,  and  is  of  very  superior 
quality,  commanding  $2'S>$2.25  per  barrel.  The  Doune  Castle  from 
London  has  2,000  barrels  Portland  cement. 

Our  monthly  receipts  of  California  lime  compare  as  follows : 


Mouths. 

1674. 

«5. 

Mon,l,. 

1374. 

i™. 

Bbls. 
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Jul! 
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1    DOS 

BfU 

143  313 

COAL. 
i(  receijHs  of  cool  at  Son  Fra. 


i  i       i 
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1  i 

i  1  i    4 
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. 

1  '  i 

i     !  Tow. 

i 

1  III! 

^  1 ' 

;    E 

"          a     i    1 

1 

5 

Tons.  ■  Tom.  1  Tons:    Tons     Tjns 

T  «    rois. 

Totf     Ton       T 
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I  1^     Tout 

*a 
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1    590  le  0  5 
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se,008|  3,68 
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In  mnkiog  this  exhibit,  it  should  be  stated  that  the  Central  Pacific 
Eailroad  handled  much  of  their  own  coal,  bringing  it  from  the  Lincoln 
Mine,  California,  and  Rocky  Mountain,  from  Wjoming  Territory.  They 
also  nse  more  or  less  Mount  Diablo;  and  of  all  this  consumed  b,y  the  rail- 
road we  take  no  account  in  our  statistics.  The  Pacific  Mail  Company 
have  a  contract  with  the  Wellington  (V.  I.}  coal-mine  for  a  large  monthly 
supply,  and  only  what  is  landed  here  enters  into  our  statistics.  The 
same  company  are  now  seeking  to  make  a  like  contract  with  the  Seattle 
Mine,  Washington  Territory.  The  Coos  Bay  Company  have  been  much 
interrupted  the  past  six  months  in  getting  their  coal  to  market,  by  rea- 
son of  loss  of  one  of  their  best  steam-colliers,  adverse  wiuds,  stormy 
weather,  and  bad  luck  generally.  Tbe  great  flailing  off  in  the  Mount 
Diablo  product  is  remarkable,  and  at  this  writing  we  have  no  cause  to 
assign  for  it.  The  Seattle  mines,  Washington  Territory,  show  a  large 
increase  in  their  product,  as  do  also  the  Wellington  and  Nanaimo  mines 
of  Vancouver  Island.  These  three  last-named  bituminous  enter  very 
largely  into  local  use  for  household  purposes.  There  have  been  times 
during  the  year  when  Lehigh  ran  short  of  supply  by  reason  of  the  non- 
arrival  of  ships,  causing  very  high  prices  to  rule,  and  necessitating  the 
bringing  of  a  few  car-loads  across  the  continent  by  rail ;  but  all  that  is 
now  remedied  and  overcome  by  reason  of  fresh  arrivals  by  sea — the 
Centennial  having  some  500  toos,  and  the  ship  Golden  Fleece  1,750  tons 
Lehigh.  These,  with  other  lesser  invoices  recently  at  hand,  have  caused 
prices  to  drop  from  $25  to  $15  per  ton;  in  fact,  we  doubt  whether  these 
cargo  parcels  could  be  placed  better  than  S!13.  So,  also,  in  regard  to 
Cumberland,  by  reason  of  the  non-arrival  of  the  ship  Itasca,  253  days 
out  from  Baltimore,  supplies  threatened  to  give  oat;  but  dealers  in  the 
trade  purchased  from  outsiders  1,000  tons  or  more,  and  now  that  the 
ship  has  safely  arrived  in  port,  and  do  more  to  arrive  in  some  four 
months,  prices  of  Cumberland  in  casks  have  been  fixed  to  dealers  at 
$22,  and  in  bulk  at  $18.  The  supply  of  Sydney  has  been  very  constant 
all  the  year,  and  during  the  last  quarter  thereof  cargo  sales  of  steam 
were  made  as  low  as  $8.50®$8.75.  At  this  writing,  Wallsend  may  be 
quoted  at  $0.25'S$0.50,  ex  ship.  The  importation  of  Australian  steam- 
coals  dnring  the  year  has  not  been  profitable,  and  the  same  remarks 
are,  no  doubt,  applicable  to  both  Scotch  and  English  steam.  Weqnote: 
Bellingham  Bay  at  $8.50;  Coos  Bay,  $10;  California  Mount  Diablo 
steam,  $6.2E®$8.25  for  fine  and  coarse,  respectively ;  English  and  Scotch 
steam,  $8©$iy;  Sanaimo,  $9.5(l®$10;  Seattle,  $9.5{1®$10;  Anthracite, 
$12©$15;  Lehigh,  $15'S$16.  Imports  daring  the  week  embrace  the 
following:  Prince  Robert,  600  tons  Wellington;  Gem  of  the  Ocean, 
1,011  tons  Seattle;  Hannibal,  from  Newcastle,  S,  S.  W.,  1,062  tons; 
Marmion,  1,200  tons  from  Seattle. 

QUICKSILVER   PRODUCTION   AND    TRADE   OF   CALIFORNIA. 

Tbe  exports  to  the  different  countries  for  1875  and  the  three  previous 
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lali _,._ 

Iula58 24, 1^ 

la  1857 a7,at 

In  1856 23, 7^ 

In  1855 27,  M 

IulS54 ■..  90,9( 

lul853 13, 7? 

Ill  1852 at 


FxpoTH  hf.  Ha  a 

>  P/ 1374  and  1375 

... 

1871. 

1875. 

FU8t8. 

Falao, 

FlaakB. 

Vftloe. 

"1 

i,soe 

12 

135,  «9a 
(36^-249 

211.  m 

5,3*3 
13,  SOS 

27,751 
i,i9o 

5,757 

, 

31 

2,149 

as,  960 

m 

ES,ie5 

71.87. 

8,770 

Tlie  total  receipts  at  tbo  tidi;- 'water  from  all  tlie  ciunabar-miues  of  the 
State  exceed  50,000  flasks,  while  the  CKporta  bj"  sea  are  35,000.  Tbe  ship- 
meuta  east  overlaud  during  tbe  vear  have  been  larger  tbau  usual,  wbile 
the  consumptiou  of  tbe  "  bonanza  "  and  other  uiinea  haa  been  consider- 
ably more  thau  eter  before,  and  promises  to  be  eveu  greater  in  the  near 
future.  Colorado  gets  her  supply  via  Kew  York  cheaper  thau  it  can  be 
procured  from  this  coast,  owing  to  lessened  trauaportatiou-cbarges.  Our 
accumulated  stock  is  very  sma'l,  the  export  trade  aud  borne  cousump- 
tioQ  thus  far  taking  it  off  as  fast  as  brougbt  to  market.  This  shows 
conclusively  that  a  low  price  greatly  favors  increased  consumption  iu 
China,  Mexico,  and  iu  fact  tlie  world  over.  The  overlaud  exports  of 
1875  were  10,43i  flasks;  of  1874,  5,S59  flasks ;  increase  iu  1875,  4,575 
flasks.  Our  monthly  receipts  of  this  article  compare  with  1874  as  fol- 
lows : 
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SALT. 
Imparts.  I  Lj-jurk 


Tons a,  811      3,09:2  I  Tmis 

Sacks I5,3DO    21,814  1  Bas^ 

CaaeH  900  60  i 

Prices  December  31,  1875:   Caiiforiiia,  $12.50  per  ton; 
coarse,  #12  to  $13;  factory  filk-ii,  $11  to  §18.50  per  ton. 
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APPENDIX — STATISTICS. 

Table  tliouiing  the  yearly  averages  of  the  price  of  Hlver  from  1334  (ol876,ond  tie 
i»g  relative  values  of  gold  to  mlver,  (prepared  from  quotali^nia  faraiehed  by 
Abell,  London.) 
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[From  tho  Report  of  the  Director  of  the  Mint.) 
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During  the  above  period  the  ratio  for  th^  highest  monthly  average, 
July,  1859,  was  1  to  15.11,  at  which  rate  a  silver  dollar  of  412^  grains 
was  equivalent  to  $1,053  gold,  Tlie  ratio  for  the  lowest  moothly  aver- 
age, July,  1876,  waa  1  to  19.19,  at  which  the  dollar  was  worth  83J  cents. 

During  this  latter  month  there  were  sales  of  silver  in  London  at  46| 
penee  per  ounce,  British  standard,  at  which  price  the  relative  value  was 
1  to  20.17,  and  the  gold  value  of  the  old  silver  dollar  79J  cents. 
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General  summary  ofthe-Tetama  of  Ihe  mineral  produce  of  the  United  Kingdom  for  1875. 
[Fnnn  tlie  report  of  E«bert  Hunt,  F.  li.  S,,  deeper  of  mlnlng-recoTds.} 
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Metalx  oWflined  firom  the  orce  produced  in  the  United  Eingdom  in  1875. 


Minerals. 
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INDEX  OF  MINES,  MILLS,  WORKS,  ETC. 


[KOTB. — This  index  contains  the  names  of  anch  individual  enterprises  as  are  alluded 
to  in  tbe  foregoing  report.  In  most  cases,  the  coundes  in  trbioh  the  mines  or  works 
are  situated  are  also  given.  Reduction- works  belonging  to  mines  may  he  sought  under 
the  names  of  the  mines.] 


Abbott,  Lake  County,  California 19 

Accidental,  Pinal  Countj-.Aiizona 349 

Acq  u  ill  a.  Deer  Lodge  County,  Montana 250 

Adiibazar,  Boulder  Countv,  Colorado 311 

Ada  Ellroore,  Alturas  County,  Idaho 207,208 

Adams,  Amador  County,  California 50 

Adams  Bill  Consolidated,  Eureka  County,  Nevada 133 

Adam's  Hill,  Eureka  County,  Nevada 140,  ■168 

Advance,  Nevada 4>JS 

Acnes,  Salt  Lake  County,  Utah 270 

Alabama,  Clear  Creek  County,  Colorado 303 

Alabama,  Salt  Lake  County,  Utah 270 

Aladdin,  Salt  Lake  County,  Utah 277 

Alamakee,  Bonlder  County,  Colorado 305,312 

Alamo,  Storey  County,  Nevada 464 

Alaska,  San  Juan  Conoty,  l.'olorado 335 

Albino,  Salt  Lake  Couni.y,  Utah 277 

Alcyone,  White  Pine  County,  Nevada 139, 144 

Alder,  Idaho  County,  Idaho  220 

Alforjaa,  Eureka  County,  Nevada 133 

Algonquin,  Deer  Lodge  County,  Montana .. . 249 

AlSambra,  Clear  CreSt  Count v,  Colorado. , .,, 302 

Alham  bra,  Idaho  County,  Idaho 221 

Alice,  Pinal  County,  Arizona 346 

Allen,  Eureka  County,  Nevada 140 

Allen  &,  Bertrand,  Eureka  County,  Nevada 133 

Allen  &  Co.,  Lander  County,  Nevada 142 

Allison,  Nevada  County.  California 84 

Alma,  Park  County,  Colorado 377 

Alpha,  Ada  County,  Idaho 205 

Alpha  Consolidated,  Storey  County,  Nevada 464 

Alpha,  Storey  County,  Nevada 158 

Alpine,  Amador  County,  California 61 

Alps,  Gilpin  County,  Colorado 293,294 

Alps,Liocoln  County,  Nevada 137,142,468 

Aita  Hill,  California 67 

A!ta,  Idaho  County,  Idaho 221 

A!ta,  Storey  County,  Nevada 162,464 

Alto  ma.  Trinity  County,  California 19,131 

Allozano,  Nye  County,  Nevada 143 

Amador,  Amador  County,  California 46,47 

Amador  Consolidated,  Amador  County,  California 50,53,53,54,464 

Amazon  Consolidated,  Storey  County,  Nevada 464 

Amazon,  Eio  Grande  County,  Colorado 3-33 

Amertoau  Eagle,  Boulder  County,  Colorado 305 

American  Flag,  Lake  County,  Colorado 315 

American  Flag,  Lincoln  County,  Nevada 137,468 

American  Flag,  Salt  Lake  County,  Utah 370 

476 


by  Google 


476  INDilX   TO   MINES. 
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American  Flat,  Storey  County,  Nevada 464 

Amaricaii  Fork,  Salt  Lake  County,  Utah iWO 

American,  Bonlder  Coon ty,  Colorado 304,305,313 

American,  Nevada  County,  California 95 

Andes,  Storuy  Coonty,  Nevada - - - 138,464 

Andy  Johnson,  Idaho  County,  Idaho ■ 231 

Anglo- No  cm  an.  Clear  Creek  Coauty,  Colorado  ... !i99 

Auglo-Saaon,  Clear  Creek  County,  Colorado 'iOii 

Anglo-Sason,  Deer  Lodge  County,  Montana 253 

Anna,  Lake  County,  Colorado 314 

Anna,  LIpcoIq County, Nevada. 143 

Annie  E.  Benson,  Eio  Grande  County,  Colorado 333 

Anselmo,  Duer  Lodge  County,  Montana 233 

Antelope,  Nevada  County,  California 87,88 

Antelope,  Pinal  County,  Arizona . 348 

Antler,  Idaho  County,  Idaho . 231 

Apache,  Doer  Lodge  County,  Montana 250,251 

Argentine,  Beaver  Head  County,  Montana 244 

Argentine,  Clear  Creek  County,  Colorado 303 

Ar^ontum,  Jefferson  County,  Montana 258 

Anadue,  Bearer  Head  County,  Montana 24:t 

Ariel,  Bmte  County,  California 109 

Arizona  Central,  Grant  County,  New  Mexico 338 

Arizona  Clood,  Pima  County,  Alizona 343 

Arizooa,  Humboldt  County,  Nevada 135,141,185,186 

Arizooa,  Nye  County,  Nevada 173 

Arizona,  White  Pine  County,  Nevada 193 

Arthur,  Lander  County,  Nevada 136 

Ashland  and  Revere,  Salt  Lake  County,  Utah 270,277 

Agpen,  San  Juan  Connty,  Colorado 324, 325 

Athens,  Pinal  County,  Arizona 346 

Atlanta,  Alluras  County,  Idaho 211,214,215 

Atlantic  Cable,  Deer  Lodge  County,  Montana 246.247,943 

Atlantic,  Clear  Creek  County,  Colorado 2S9 

Atlantic,  Grant  County,  Neiv  Mexico . . 333 

Atlantis,  Beaver  Head  Connty,  Montana 243 

Atlas,  Eureka  County,  Nevada 133,140,181,182,183,184,185 

Auburn,  Humboldt  County,  Nevada 190 

Auburn  Mill,  Reno,  Nevada 411,412,416 

Angusta,  Boulder  County, Colorado . ... . .-  313 

Aultman,  White  Pine  County,  Nevada 133 

Aurora,  Madison  County,  Montana . 261 

Aurora,  Rio  Grande  Conntv,  Colorado S-tS 

Aurora,  White  Pine  County,  Nevada 193,191,135 

Austin,  Elko  County,  Nevada , 141 

Austin,  Nevada 414,415 

Austin,  Nye  County,  Nevada 137 

Avon,  Beaver  Head  County,  Montana 243 

B. 

Bacon,  Araador  Connty,  California GO 

Bacon  Mill,  Storey  County,  Nevada 464 

Badger,  Eureka  Connty,  California 133 

Badger  Hill,  Nevada  Connty,  California , 89 

Badger,  Humboldt  Connty,  Nevada 135,146,189,190 

Badger,  Nevada  County.  California 35 

Badger,  Placer  County,  California 68 

Baker,  Clear  Creek  County,  Colorado . 237 

Bald  Mountain,  Sierra  County,  California.. . 103 

Baltic  Consolidated,  White  Pine  County,  Nevada 464 

EalUmore  Consolidated,  Storey  County,  Nevada 464 

Balticooi'e,  Storey  County,  Nevada 161 

Bandeta,  Maripoaa  Connty,  California 38 

Banner,  Beaver  Head  County,  Montana 244 

Bonner,  Boise  County,  Idaho 216 

Banker,  Deer  Lodge  County,  Montana , 253 

Barcelona,  Nye  County,  Nevada 137 

Barnes  &  Clark,  Nye  County,  Nevada 137,143 

Baruum  W.  Field,  Lewis  and  Clarke  County,  Montana S.'>7 
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PaRB. 

Bartlett,  White  PiDeConnfy,Neva(la 139 

Baseett,  S.  P.,  Lewis  and  Clarke  County,  Montana 256 

Batavi a,  Humboldt  County,  Nevadn 187 

Batea  &  Hunter,  Gilpin  Coanry,  Colorado 390 

Bateaviile,  BonWoT  County,  Colora<lo 280,^04,307 

Batfery,  White  Pine  County,  Nevada 139 

Battle  Mountain,  Lander  County,  Nevada . .136,142, 172 

Baxter,  Clear  Creek  County,  Colorado , 302 

Bay  State,  Amador  County,  California ., 51 

Bay  State,  Lincoln  County,  Nevada 143 

Bay  State,  Owyhee  County,  Idaho 230 

Beach  &  Paxton,  Nevada 464 

Bearskin,  Alturas  County,  Idaho.. 206 

Beaver,  Elko  County,  Nevada 467 

Beokmau,  Calaveras  County,  California 44 

Bed-Kock,  Nevada  Coanty,  California ,...H9,91,92 

Beebe  &  Sanchez,  Enreka  County,  Nevada 140 

Beecher,  Clear  Creek  County,  Colorado 3(6 

Beecher,  Deer  Lodge  Connty,  Montana 348 

Beefsteali,  Lander  County,  Nevada 138 

Belcher,  Storey  County,  Nevada 133.143,146, 159, 101,162, 464 

Belden,  Gilpin  County,  Colorado 390 

BeJding,  Amador  County,  California 48 

Bella  Union,  Darwin,  Inyo  County,  California 29 

Belle  of  the  East,  Hinsdale  County,  Colorado 3^5 

Belle  Peck,  Owyhee  County,  Idaho 227 

Belle,  Salt  Lake  County,  Utah , 270 

Belle,  Utah 270 

Bellevn^,  Placer  County,  California 4tl4 

Belmont,  Ada  County,  Idaho 204 

Bolmont,  Inyo  County,  California .,...,- -.  31 

Belmont  Nye  County,  Nevada 137, 143, 173, 46d 

Bennett,  Grant  County,  New  Mexico... 339 

Beneon,  Calaveras  County,  California 44 

Benton  Mills,  Mariposa  Connty,  California 37 

Beowawa,  Lander  County,  Nevada.. . i:i6, 142 

Berry,Lake  Connty,  Colorado 314,315,316,317 

Bessie  Turner,  Boulder  County,  Colorado 305 

Beat  &  Belcher,  Storey  County,  Nevada 156,464 

Bidwell,  J.  A.,  Lincoln  County,  Nevada -.  142 

Big  Bonanza,  Star  d i strict j  Utah SSO 

Big  Bug,  Pinal  Connty,  Arizona - - 349,  350 

Bingham,  Utah 363 

Birchvillo,  Nevada  County,  California 86 

Biemarok,  Beaver  Head  County,  Montana 241 

Bismarck,  Clear  Creek  County,  Colorado 2i>9 

Blacker  &,  Keatiog,  Jefferson  County,  Montana .  253 

Black  Bear,  Siakiyou  County,  California 126,129 

Black  Giant,  Owyhee  Connty,  Idaho , 229 

Blaek  Hawk,  Eureka  Connty,  California.. 133 

Black  Hawk,  Gilpin  County,  Colorado. .-. 290,292,993,377 

Black  Hawk,  Humboldt  County,  Nevada , 187 

Black  Hawk,  Idaho  County,  Idaho 921 

Black  Hawk,  Lake  County,  Colorado 314 

Black  H.iwk  No.  2,  Beaver  Head  County,  Montana 239, 940 

Black  Hills,  Dakota 368 

Blackiaton  &  Eiobards,  Nye  Connty,  Nevatia 143 

Bla«k,  Madisou  Connty,  Montana - 260 

Black  Tiger,  Deer  Lodge  County,  Montana.- 249 

Black  Warrior,  Pinal  County,  Arizona -. - 348 

Black  &■  Young,  Nevada  County,  California -■ 86 

Blair,  A.  J.,  Lincoln  County,  Nevada 142 

Blanche,  Summit  Connty,  Colorado 319 

Bliss,  Lander  County,  Nevada 136 

Bloomlieid,  Nevada  Coanty,  California 90,91,92 

Bloseom,  J.  A.,  Lander  Coanty,  Nevada , 136 

Bine  Banks,  Nevada  County,  California , 94 

Blue  Bird,  Boulder  County,  Colorado ..  ^ 307 

Blue  Bird,  Idaho  Connty,  Idaho 221 
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Blue  ElnffB,  Coliforoia 67 

Blue  Clond,  Ada  Conaty,  Idaho 905 

Bine  Grnvel,  Tuba  County,  California 96,97 

Bine  Jacket,  Am&dar  County,  Califoinia .  50 

Blue  Jaan,  Salt  Lalte  Coautj,  Utah 980 

Blue  Rock,  Salt  Lake  County,  Utah 270 

Blue  Tout,  California 67 

Boalt's  Hill,  Trinity  County,  California 130 

Bobtail,  Gilpin  County,  Colorado 291,293 

Bonanza,  Silt  Lake  County,  Utah....,, 278 

Bonanza,  Storey  County,  Nevada 464 

Bonaparte,  Beaver  Head  County,  Montana l 240 

Booth,  Placer  County,  California 464 

Boston,  Clear  Creek  County,  CiJorado 302 

Boston  &  Colocado,  Gilpin  County,  Colorado 88fl,Ki9, 294, 295,297, 379 

BoatoQ,  Gilpin  County,  Colorado 294 

Boston,  Summit  County,  Colorado 319 

BoBton,  Trinity  County,  California 19 

Boston,  White  Pine  County,  Nevada - 144 

Both]  n,  J.  C,  Lander  Couuty,  Nevada .- -.  143 

Boulder,  Colorado 363 

Boulder,  Eureka  Couuty,  Nevada 140 

Boulder,  Placer  County,  California 59 

Bowers,  Esmeralda  County,  Nevada 134 

Boneu  &,  Co.,  Lander  County,  Hovada 136 

Bowman,  Lander  County,  Nevada 143 

Bowers,  Juab  County,  Utah 280 

Bowers,  Storey  County,  Nevada 138,464 

Bowery,  Lincoln  County,  Nevada 468 

Boyd,  Boulder  Couuty,  Colorado 288,a89,2!KI 

Boyd's  Mill,  Boulder  Conut.y,  Colorado 304 

Bozet,  George,  Lander  County,  Nova<la 142 

Bran non,  William,  Esmeralda  County,  Nevada 140 

Brawen  &.  Co.,  Nye  Countv,  Nevada 137 

Bredeu)eyerNo.2,Salt.LakeCotmty,Utah 274 

Biiggs,  Gilpin  Con ntv,  Colorado 290,292,293 

Bright  Star,  Kern  County,  California 35 

Broad  Gauge,  Madison  County,  Montana 261 

Brooklyn,  Clear  Creek  County,  Colorado 298 

Brooklyn,  Jnab  County,  Ut-ah 280 

Brooklyn,  Tooele  Count  v,  Utah 270 

Brown,  Clear  Creek  County,  Colorado 297,299 

Brown  Hope,  Esmeralda  County,  Nevada 134 

Bruno,  Salt  Lake  County,  Utah 270,372 

Bueh8naTi&  Co.,  Eureka  County,  California 133 

Buckeye,  Colusa  County,  California 20 

Buckeye  House,  California 111,117 

Buckeye,  Nevada  County,  California 20,21 

Buckeye,  Trinity  County,  California '. 129 

Buckeye,  Placer  Countv,  California 63 

Buckeye  State,  White  Pine  County,  Nevada 139,144 

Buckeye,  Storey  County,  Nevada 465 

Buckeye,  Washington  County,  Utah 281 

Bnell,  Gilpin  County,  Colorado 290 

BuenaSuerta,  Inyo  Connty,  California 31 

Bnena  Vista,  luyo  County,  California 33 

Buenos  Ayre«,  Deer  Lodge  County,  Montana 253 

Bugout,  Eureka  County,  California -- 133 

Buffalo,  AUuras  County,  Idaho 211,914,216 

Bullion,  Idaho  County,  Idaho 22! 

Bullion,  Juab  County,  Utah 980 

Bullion,  Salt  Lake  Connty,  Utah 274 

Bullion,  Storev  Connty,  Nevada 158,465 

Bully  Boy,  Salt  Lake  County,  Utah 277,280 

Bnlly chop  Mountain,  Trinity  County,  California 131 

Bunker  Hill,  Amador  Connty,  California 48,51,53,53,54 

Bunker  Hill,  Lewis  and  Clarke  County,  Montana 257 

Burke,  Lincoln  Connty,  Nevada . ...  198, 199 

Burling,  Amador  Connty,  California . 50 
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Bnmt  Pilot,  Altnraa  County,  Idaho 

Burr,  Deer  Lodge  County,  Montana 

Barrongbs,  Gilpin  County,  Colorado 

B«sb,  Clear  Creek  County,  Colorado 

Butte  Creek  Ditch,  Butte  County,  California.. 
Butte,  Deer  Iiodge  County,  Montana 


Caotns,  Darwin,  Inyo  County,  California .... .  26 

Calaveras,  Calaveras  County,  Californiii . . 43 

Caledonia,  Deer  Lodge  County,  Montana  . 240,250 

Caledonia,  Lewis  and  Clarke  County,  Montana i;!i6 

Caledonia,  Storey  County,  Nevada 160,465 

Caledonian,  Clear  Creek  County,  Colorado 303 

California  Boy,  Salt  Lake  County,  Utah 278 

California  Central,  Salt  Lake  County,  Utah 274 

California,  Nevada  County,  California 85,86,88 

Cftiifomia  North,  White  Pine  County,  Nevada 139 

California,  Storey  County,  Nevada 132,152,  lG:i,  1155, 4(S 

Calistoga,  Napa  County,  California 464 

Cammatk,  Nye  County,  Nevada 137 

Campbell,  John,  Lander  County,  Nevada 143 

Campidonic<i,  Mariposa  County,  California 38 

CaniuJian,  Lander  County,  Nevada 136 

Canon  Creek,  Placer  County,  California 61 

Canton,  BoolderCouuty,  Colorado 304 

Captain  Charley,  Kio  Grande  County,  Colorado 333 

Captain  Wells,  Clear  Creek  County,  Colorado 299 

Carbonate,  Lewis  and  Clarke  County,  Montana 256 

Caribou,  Bonlder  County,  Colorado 306,308 

Caribou,  Eio  Grande  County,  Colorado ■- -. 333 

Caribon,  Salt  Lake  County,  Utah 274 

Carillo,  Nye  County,  Nevada 137 

Caroline,  Beaver  Head  County,  Montana 245 

Caroline,  White  Pine  County,  Nevada 139,194 

Caaeade,  Clear  Cretk  CounJy,  Colorado SO 

Casey  &.  Co.,  Lauder  County,  Nevada 143 

Cash,  Boulder  County,  Colorado 305,311,313 

Cashier,  Clear  Creek  County,  Colorado S99 

Casket,  Nye  County,  Nevada... 174 

Caasamayo,  Lander  County,  Nevada 136 

Cassidy  &,  Co.,  Eureka  County,  Nevada .; 140 

Cederberg,  El  Dorado  County,  California 55,464 

Cedar  Creek,  Missoula  County,  Montana 263 

Cedar  Creek,  Placer  County,  California 62 

Cedar,  Placer  County,  California . - 64 

Centennial,  Lander  County,  Nevada 142 

Centennial,  Rio  Grande  County,  Colorado 333 

Central  and  Western,  Nevada  County,  California 94 

Central  Comstock,  Storey  County,  Nevada 465 

Cetrillos,  New  Mexico 340 

Certo  Colorado,  Pima  County,  Arizona - 343 

Challenge  Consolidated,  Storey  County,  Nevada 465 

Champion,  Humboldt  County,  Nevada 188 

Champion,  Pinal  County,  Arizona 346 

Champion,  Summit  County,  Colorado 319 

Chance,  Lincoln  County,  Nevada 137 

Chapman,  Lincoln  County,  Nevada 137,468 

Charcoal,  Bonlder  County,  Colorado 30."i,3I3 

Chariot  Mill.  San  Diego  County,  California 34,464 

Charity,  Idaho  County,  Idaho 280 

Chase,  Lander  County,  Nevada 136 

Chavanne,  Nevada  County,  California.. 70 

Cheek,  James,  Lander  County,  Nevada 142 

Cheeno,  Calaveras  County,  California 42 

Cherokee,  Butte  County,  California. 100 

Cherry  Creek,  Whit-e  Pins  County,  Nevada, 4fi9 

Chicago,  Eio  Grande  County,  Colorado 333 
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Chicago,  Toode  CouDty,  Utah 269,277,279 

Chief,  Boise  Coubtj,  Idaho -ilS 

CliiefoftheHilJ,  Lincoln  County,  Nevada 137,468 

Chieftain,  Fremont  Connty,  Colorado  ..>.... Wi 

Chili,  Amador  Coanty,  California „ , 51 

C hi  11  ese,  Nevada  Connty,  Call fornia - 64 

Chino,  Grant  County,  New  Mexico 33Q 

Chipmunk,  Owyhee  County,  Idaho 227 

Chloride,  Beaver  Head  Connty,  Montana iiA'6 

Chloiide  Point,  Salt  Lake  County,  Utah 278 

Chollar  PotoHi,  Storey  Connty,  Nevada 11,138,143,148,157,405 

ChriBtmaa-Gift,  Darwin,  Inyo  Connty, California 25,26 

Cincinnati,  Salt- Lake  County,  Utah ,. , 270 

City  Rock,  Salt  Lake  County,  Utah 270 

Clark,Gilpin  Connty,  Colorado 294 

Clary,  Calaveras  County,  California 44 

Clav,  Ainador  County,  California 51 

Clayton,  Gilpin  Connty,  Colorado 990 

Clear  Creek  Connty,  Colorado 363, 3V  7 

Cieooatra,  Beaver  Head  County,  Montana - 243 

Cliff,  Batte  County,  CalifornU 109 

Cliff,  Deer  Lodge  County,  Montana 249,250 

CiiJlord,  Lander  County,  Nevada 13G 

Clive,  BsaverHead  County,  Montana 243 

Cloverdale,  Sonoma  Con ntV)  California 20,91 

Clyde,  Amador  Connty,  California 50 

Coalville,  Echo,  Wyoming 335 

Coftee  Creek,  Trinity  Connty,  California 130 

Coin,  Clear  Cre«k  County,  Colorado 209 

Cold  Spring,  Boulder  Connty,  Colorado 285,305,312 

Cold  Spring,  Clear  Creek  Connty,  Colorajio 997 

Coldstream,  Clear  Creek  County,  Colorado 999 

Cole,  Calaveras  Connty,  California - -- .,  44 

Coleman,  Salt  Lake  Connty,  Utah 270 

Cole  Sanders  Mill,  Deer  Lodge  Connty,  Montana 252 

Collina,  Jo'  n,  Lander  County,  Nevada 143 

Coloma,  California 67 

Colorado  Ci^ntral,  Clear  Creek  Connty,  Colorado 297,302 

Coluinhia,Bonlder  Connty,  Colorado 30fi,310 

Columbia,  Esmeralda  Connty,  Nevada - 134 

Columbia,  liio  Grande  Conniy,  Colorado - ,  333 

Colombia,  Storey  Connty,  Nevada 405 

Comanehe,  Deer  Lodge  County,  Montana 2S0 

Comanche  Extension,  Deer  Lodge  County,  Montana 250,251,252 

Comanche,  Mono  County,  Calitbmia 33 

Comanche  No.  9,  Deer  Lodge  County,  Montana 250 

Comet,  Salt  Lake  County,  Utah - 974 

Comet,  Amador  Connty,  California -- 5(1 

Comet,  Beaver  Head  Councy,  Montana .- --. ..  245 

Coaiet,  Clear  Creek  County,  Colorado 997 

Comet,  Jefferson  County,  Montana 2j8 

Commercial,  Grant  County,  New  Mexico 338 

Commercial,  Nevada  County,  California - .- 86 

Company,  Madison  Connty,  Montana -- 262 

CompasB  and  Square,  Clear  Creek  Connty,  Colorado 3(13 

Comstock,  Beaver  Head  County,  Montana 245 

Comatock,  Storey  County,  Nevada 132, 115, 148, 157,161, 185, 364, 465 

Comat«ck,  Summit  County,  Colorado 319 

Concord  Reservoir,  Butte  County,  Califbmia 98 

Condor,  Lincoln  County,  Nevada - - 468 

Coney,  Amador  Connty,  California 50 

Cony,  Summit  Connty,  Colorado 319 

Confederate  Star,  Altnras  Connty,  Idaho 210 

Confidence,  Storey  County,  Nevada 465 

Coo fideuce,  Tuolumne  County,  California 40 

Congress,  Boulder  County,  Colorado 305 

Connelly,  Eureka  County,  California 133 

CoBBburg,  White  Pine  County,  Nevada 144 

Consolidated  Amador,  Amador  Connty,  California  ..-.-- 45,40 
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Consolidatod,  BonlderCoiinty,  Colorado 313 

CoiiEolJdated  BunceU,  Kem  County,  California 35 

Conaolidattd  Gregory,  Gilpin  County,  Colorado 293,25)3 

CoDBolidaCed  Cold  Hill  Quartz,  Storey  County,  Necatta 465 

CoDsoiidated  Virginia,  Storey  County,  Nevada 146, 153, 153,  in4, 155, 15G,  JCS 

Consolidated  Waahoe,  Storey  County,  Nevada 465 

ConetitutioD,  !^lko  County,  Nevada 467 

Constitution,  Nye  County,  Nevada 173 

Cook,  Lander  County,  Nevada 136 

Cook,  Nye  County,  Nevada 137 

Cooper,  Lander  County,  Nevada - 136,143 

Cooper,  Nye  County,  Nevada 137 

Copper  Lead,  Idaho  County,  Idaho 331 

Copper  Point,  Gftint  County,  New  Mesico 338 

CoraBlauca,  Sinta  Clara  County,  Calilornia 7,3,16 

Cordora,  Deer  Lodge  County,  Montana 249,250,351 

CorlesB,  Eureka  County,  California 133 

Coming,  Boulder  County,  Colorado .' .- 31;; 

Cornucopia,  Elko  County,  Nevada 132,467 

Coamopolitan,  Storey  Co onty,  Nevada   465 

Cottonwood,  Utah 3<)3 

Coulterviile,  Marip(«a  County,  California 38 

Court,  Clear  Creek  County,  Colorado 30:i 

Crater,  Placer  County,  Califomia 58 

Crawl ord  Gravel,  El  Dorado  County,  Califomia 55 

Creole,  Lincoln  County,  Nevada 198,199 

Criemon,  Juab  County,  Utah 280 

Crispin,  San  Juau  County,  Colorado 335 

Crooe,  Nye  County,  Nevada 137 

Cromer,  Lyon  County,  Nevada 135 

Cromer,  Storey  County,  Nevada 465 

Crtok.  John  J.,  Eio  Grande  County,  Colorado -. , 325,  333 

Cropsey's  Mill,  Kio  Grande  Connty,  Colorado -- 333 

Crosby,  Nye  County,  Nevada 174 

Crown,  Mariposa  County,  California 38 

Crown  Point,  Beaver  Head  County,  Montana 243 

Crown  Point,  Boise  County,  Idaho 216- 

Crown  Point  Estension,  Storey  County,  Nevada 465 

Crown  Point,  Owyhee  Count j,  Idaho 227 

Crown  Point,  Storey  County,  California 33, 138, 143, 146, 159, 161,465 

Crystal,  Deer  Lodge  County,  Montana 248 

Cuffy,  Eureka  County,  California 133 

CuUen,  Salt  Lake  County,  Utah 270 

Cupel,  Mi.havo  County,  Arizona '. , 353 

Czar,  Beaver  Head  County,  Montana 240 


Dakota,  Beaver  Head  County,  Montana 23& 

Dale,  Lander  County,  Nevada 142- 

DamaeciuB,  California 67 

Daney,  Storey  County,  Nevada 161,465 

Daniel  O'Connell,  Salt  Lake  County,  Uiah 374 

Daniel  Stanton,  Lewis  and  Claike  County,  Montana 2flft 

Danville,  Park  County,  Colorado 321 

Dardanelles,  Slorey  Connty,  Nevada 465 

Darlington,  Salt  Lake  County,  Utah 373 

Dashaway,  Deer  Lodge  Connty,  Montana 250,251 

Danse,  MatJpoea  County,  California 38 

Davenport,  Salt  Late  County,  Utah 271,273 

Davey,  Idaho  County,  Idaho 231 

David  Falton,  Eio  Grande  County,  Colorado 3:13- 

Dayton,  J.  B.,  Nye  County,  Nevada : 143 

Dayton,  Lyon  Connty,  Nevada J35. 

Dayton,  Storey  County, Nevada 161,4<i5 

Dead-BroUe,  Eureka  Connty,  California Iffi 

Dead  Thing,  Deer  Lodge  County,  Montana ,,. ,,  3^0,251 

Dean,  Mohave  Connty,  Arizona 352 

Dean,  Nye  County,  Nevada i 13J 
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Death  Valley,  EsnieraHa  County,  Nevada . 134 

Deer  Creek,  Yuba  Coauty,  California 96 

Defiance,  Injo  County,  California 99,464 

Defiance,  Lander  County,  Nevada 136, 142 

Dolmonte,  Boaver  Head  County,  Montana 239,240 

Dei  Norte,  Rio  Grande  County,  Colorado 328,331 

Del  PascOj  Pinal  County,  Arizona .- 348 

Democrat,  Pinal  Connty,  Arizona 346 

Denver,  Clear  Creek  Connty,  Colorado... ,. 30'i 

Desdemona,  Lincoln  County,  Nevada.. - 137 

Deseret,  Salt  Lake  County,  Utah 270 

Dea  Moines,  Kio  Grande  Connty,  Colorado 33:t 

De  Soto,  Humboldt  County,  Nevada '. 191,427 

Dewey  Ditch,  Butte  County,  California 97,99 

Dewitt,  White  Pine  County,  Nevada. 144 

Dexter,  Grant  County,  Now  Mexico 339 

Dextev,  Bio  Grands  County,  Colorado 333 

Dexter,  Salt  Lake  County,  Utah ,' 273,279 

Dester,  Storey  County,  Nevada 465 

Diadem,  Plumas  County,  California 114,115, 119 

Diamond,  Clear  Creek  County,  Colorado 301 

DiamoDd  Creek,  California 67 

Diamond,  Eureka  County,  California - - 133 

Diana,  Mono  Connty,  California 33 

Dictator,  White  Pine  Connty,  Nevada 139 

Dinero,  Salt  Lake  County,  Utah 270 

Disappointment,  Owyhee  County,  Idaho „  229 

Divee,  Clear  Creek  Connty,  Colorado 297,300 

Dixon,  Salt  Lake  County,  Utah.-. 275,276 

Doltarbide,  Lander  Connty,  Nevada 136,142 

Dolly  Varden,  Park  County,  Colorado 321 

Don  Juan,  Beaver  Head  County,  Montana 240 

Dorwin,  Lyon  County,  Nevada _ 135,141 

Dougherty,  Lander  Connty,  Nevada ., 136 

Donglaaa,  Matipoaa  County,  Calitbrnia 38 

Downey,  Nye  Connty,  Nevada 137 

Dry  Creek,  Amador  County,  California 51 

Drytown,  Amador  Connty,  California 51 

Dubnqne,  Beaver  Head  County,  Montana 241 

Dncommons,  Enreka  County,  California 133 

Duna,  Lander  Connty,  Nevada - 136 

Dundorberg,  Enreka  Connty,  Nevada , 181 

JDunderberg;,  Mono  Connty,  California 33 

Dunkirk,  Clear  Creek  County,  Colorado 2!)7 

Dunraven,  Boulder  Connty,  Colorado , 311 

Duraugo,  Grant  County,  New  Mexioo 333 

JJntch  Flat  Blue  Gravel,  Placer  County,  California 63 

Dutch  Flat  Water  Company,  Plaeer  Connty,  Calitbrnia 63 

Dutchman,  Humboldt  County,  Nevada 190 

Dyas,  Calaveraa  Connty,  California .,' 44 


Eagle.  Humboldt  Connty,  Nevada 186,167 

Eagle,  Lander  Connty,  Nevada 136 

Earl  Roe,  Clear  Creek  County,  Colorado 299 

East  Griffith,  Clear  Creek  County,  Colorado i&n 

EastEoe,  Clear  Creek  County,  Colorado 297 

EastTerrlble,  Clear  Creek  Connty,  Colorado 297 

Ebenezer,  Boise  Connty,  Idaho 218 

Eberhardt  and  Aurora,  White  Pine  County.Nevada 132,139,193,194,195 

Jlberhart,  Madiaon  County,  Montana 260 

Eclipse,  Amador  County^  California --' .■ •• • 50 

Eclipse,  Lander  County, Nevada ..,., 136, 142 

Eclipse,  (Winters  &  Plato,}  Storey  County,  Nevada 465 

Eisenbecfc,  Nevada  County,  California 93 

El  Dorado,  Amador  CoTinty,  California 56 

ElDorado,  Eureka  County,  Nevada 140 

Kl  Dorado  North,  NjoCoantr,NeToda 173,408 
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EIDorado  South,  Nye  County,  Nevada ,  172, 17;!,  468 

Electric,  BntteConoty,  California 102 

Elk  Horu,  Beaver  Head  County,  Montati a - 244 

Elko,  White  Pine  County,  Nevada 144 

Ellen,  Bonldor  County,  Colorado 305 

Ellen,  Eio  Grande  Con nty,  Colorado 3:!3 

Elm  Orion,  Beaver  Head  County, Montana 242 

Emerald,  Beaver  Head  County,  Montana 245 

Emerald,  Idaho  County,  Haho 221 

Emerald,  Salt  Lake  County,  Utah _ 27  J 

Emery,  Lander  County,  Nevada 1:(G 

Emily,  Salt  Lake  County,  Utah 270 

Emma,  Deer  Lodge  Conntj,  Montana 250,251 

Emma,  Salt  Lake  County,  Utah .- 271 

Emma,  Grant  County,  Sew  Mexico 338 

Empire.GilpinCounW,  Colorado 290 

Empire,  Cleat  Creek  County,  Colorado 297 

Empire,  Mohave  County,  Arizona 352 

Empire,  Nevada  County,  California .- 72,  34,  87, 38 

Empire,  Owyhee  County,  Idaho - 467 

Empire,  Pinal  County,  Arizooa  - 349 

Empire,  Sierra  County,  California 108 

Empire,  Storey  County,  Nevada 138,143,465 

Emporia,  Salt  Lake  County,  Utah  .,  - ., 279 

EngBtrom,  Lander  County,  Nevada 136 

Enriqueta,  Santa  Clara  County,  California -. 7, 8, 15 

Enselman,  Madison  County,  Montana ■- 260 

Enaign,  Lander  County,  Nevada — 136 

Ent-erprise,  Araador  County,  California 51 

Enterprise,  Pima  County,  Arizona 344 

Enterprise,  Salt  Lake  County,  Utah 269,277 

EPiuribuB,  Humboldt  County,  Nevada 188 

Equator,  Clear  Creek  County,  Colorado 297,;i03 

Equitable,  Salt  Lake  County,  Utah %ri 

Erie,  Eureka  County,  Nevada .,  HO 

Erie,  Nevada  County,  California 85 

Esmeralda  County,  Nevada  .- .- -.  132 

Esmond,  Eio  Grande  County,  Colorado f@8. 333 

Estell,  Deer  Lodge  County,  Montana 249,250 

Esther,  Lander  County,  Nevada 142 

Eugenia,  Pinal  County,  Arizona 350 

Eureka,  Amador  County,  California 46 

Eureka,  ButteCoonty,  California 100 

Eureka  Consolidated,  Eureka  County,  Nevada 179,468 

Eureka,  Eureka Coonty,  California.. 133 

Eureka  Lake  andYnbaCanal  Company,  Nevada  County,  California 93 

Eureka  Mill,  Lyon  Countv,  Nevada - 135 

Eureka,  Nevada  County,  California 72,73,74,79,80,87,88,95,464 

Eureka,  Plumas  County,  California .". 11,  ION 

Eureka,  Salt  Lake  County,  Utah 279 

Eureka  Water  Company,  El  Dorado  County,  California 56 

Europa,  Storey  County,  Nevada , 162,465 

Evans,  0.  M.,  Humboldt  County,  Nevada... ...i. 135 

Evarts,  Salt  Late  County,  Utah 270 

Evening  Shade,  Lewis  and  Clarke  County,  Montana 257 

Evening  Star,  Eureka  County,  Nevada 133 

Evening  Star,  Pinal  Conn ty,  Arizona 348 

Evergreen,  Salt  Lake  County,  Utah .■. 273 

Escelsior,  Beaver  Head  County,  Montana 2:i8 

Excelsior  Mill,  Lyon  County,  Nevada 135.141 

Excelsior,  Nevada  County.  California 95,96 

Excelsior,  Rock  Springs,  Wyoming 335 

Exchequer,Alpine  County,  California 22 

Exchequer,  Storey  County,  Nevada 158,465 

Exchequer,  White  Pine  County,  Nevada 139,193 

Express  Mill,  Storey  County,Nevada 138,144 
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Fairviaw,  Eureka  CouDty,  Kovada - 133 

Fa1rviow,TooeiBCouDty,  Utah : ,      269 

PaDnie,  Lander  County,  Nevada - — - 136 

F»j,  White  Pine  Conoty,  Hovaila -. 144 

Fernandez,  Pipal  Coanty,  Arizona 346 

Fifty ^iu,  Humboldt  County,  Hovadn 190 

Fingal,  Clear  Creek  County,  Colorado 3(S 

Fionegan,  Lander  County,  Nevada - — 136 

Fiske,  Gilpin  Coanty,  Colorado 291 

Five-Twenty,  Lake  Connty,  Colorado 315,316 

F.  F,,  Deer  Lodge  Coanty,  Montana 248 

Flagstaff,  Salt  Lake  County,  Utah A 269,2:0,271,272,274 

Flarilla,Salt  Lake  County,  Utah 278 

Fletcher,  Clear  Creek  Connty,  Colorado.- ..- 303 

Floral  Mill,  Li  ncoln  County,  Nevada 137 

Ftorencia,  Pima  County,  Arizona .- 344 

Florence  Mill,  Hnmboldt  County,  Nevada 1^9 

Florida,  Lander  Connty,  NeTad a 136 

Florida,  Storey  County,  Nevada 162,465 

Forbestown  Consolidated,  Butte  Connty,  California 1(@ 

Ford  &  Co., Lander  County 136 

Ford,  Nevada  County,  Caltforiua ,.  84 

Ford,  Park  Connty,  Colorado 321 

Forest,  Boulder  County,  Colorado 305 

Forest  Queen,  Beaver  Head  Connty,  Montana 241 

FourHilla,  Sierra  County,  California 108 

Four  Johns,  Deer  Lodge  County,  Montana.. 247 

Fourth  of  July,  Salt  Lake  Conuty,  Utah S79 

France,  Pima  County,  Arizona -- -- 344 

Friuico-Anierican,  Sierra  County,  California 104 

Franklin,  Beaver  Head  County,  Montana 242 

Franklin,  Deer  Lodge  County,  Montana 249 

Franklin,  Placer  County,  California 63 

Franklin,  Storey  County,  Nevada - 465 

.    Frank  Moulton,  Deer  Lodge  County,  Montana 253 

Frederick  William  the  Great,  Whit*  Pine  County,  Nevada 139 

FredEogerB,  Clecr  Creek  Connty,  Colorado 297 

Fred,  Salt  Lake  County,  Utah ^ 270 

Freehold,  Lander  County,  Nevada 130-149 

Free  Speech,  Lewis  and  Clarke  Coanty,  Montana. 257 

Fremont,  Amador  County,  California 51 

Fiench  &  Co.,  Lyon  County,  Nevada 135 

French  Corral,  Nevada  County,  California -- 89,91,92 

Froneh  Greeley,  Lyon  County,  Nevada 141 

Frioot,  Nevada  County,  Calitbrnia 70 

Fryer,  Nevada  Coanty,  California 66  ■ 

Foil  Moon,  Salt  Lake  County,  Utah 270 


Gained,  Mariposa  County,  California 38 

Galaxy,  Owyhee  County,  Idaho 229 

OalvcBlon,  Boise  Connty,  Idaho 216 

Gambrinus,  Boise  County,  Idaho 217 

Gardner,  Galpin  County,  Colo  ado 293,294 

Garnet,  Calaveras  County,  California -. 43 

Garrison,  Eureka  Connty,  Nevada 133,140 

Garvin  &,  Co.,  Nye  County, Nevada . , 137 

Gaston  Ridge,  California 67 

Gates,  Clear  Creek  County,  Colorado 303 

Gates  &  Co.,  Leander  County,  Nevada 136 

GeddesA  Bertrand,  Eureka  County,  Nevada 140 

Gem,  Deer  Lodge  Coanty,  Montana £49 

General  Crook,  Pinal  County,  Arizona 3^9 

General  Grant,  Alturas  Coanty,  Idaho 210 

General  Grant,  Owyhee  County,  Idaho 230 

General  Lee,  White  Pine  Coanty,  Nevada ; 467 

General  Washington,  Salt  Lake  County,  UtJih ,,  274 

Qenesee,  Storey  County,  Nevada 46[> 
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GeoesBe  Valley,  California 464 

Geneva,  Amador  ConDty,  Califoroia .-.  47 

Gl  neva,  Wbite  Pine  Connty,  Nevada , 193,  467 

Genoa,  Lander  County,  Hevada — I'JO 

George  Hearse,  Idaho  Coundy,  Idaho 23 

George  May,  Lincoln  Countj,  Nevada - 1S7 

Georgia,  Skrey  County,  Nevada 465 

German  Claims,  Amador  County,  California 50 

German,  Gilpin  County,  Colorado - - 290 

Germania,  Salt  Lake  County,  Utah 1J68,S6D,§75 

Gila.  Nye  County,  Nevada 137,177,469 

Gmian  &  Co.,  Nye  Connty,  Nevada 143 

Gilligan,  White  Piue  County,  Nevada 193 

Gill,  Lander  County,  Nevada 136 

Gilpin  County,  Colorado 377 

Girard,  Lander  Connty,  Nevada 136 

Gladiator,  Boulder  County,  Colorado 305 

Gladiator,  Salt  Lake  County,  Utah 27:* 

Glasgow,  Clear  Creek  County,  Colorailo '. 297,398 

Glasgow,  Storey  County,  Nevada 465 

Glenlirook,  Owyhee  County,  Idaho 237 

Gleudale,  Boulder  Connty,  Colorado 313 

Globe  Consolidated,  Storey  Connty,  Nevada 4C5 

Globe,  Pinal  County,  Arizona 345,346 

Glover  &  Dean,  Nje  County,  Nevada ,  138 

Golcond a.  Deer  Lodge  Connty,  Montana 249 

Golconda,  Owjheo  Connty,  Idaho 229 

Golconda,  Salt  Lake  Connty,  Utah 273 

G«ld  BloiF,  Nevada  County,  California 95 

Gold  BlnfE,  Sierra  Connty,  California 105 

Golden  Ago,  Humboldt  County,  Nevada 190 

Goldun  Age,  Nevada  Connty,  California 86 

Golden  Chariot,  Owyhee  Connty,  Idaho aas-, 224, 237, 467 

Golden,  Colorado 284,285,289,296 

GoJden  Enterprise,  Plumas  Connty,  California 121 

Golden  Eagle,  Kio  Grand  County,  Colorado 333 

Golden  Era,  Boise  County,  Idaho 218 

Golden  Fleece,  Storey  County,  Nevada 4[S 

Golden  Gate,  Tuolumne  Connty,  Calif  iraia 40,460 

Golden  Qaeen,  Bio  Grande  Connty,  Colorado %... 328,332 

Golden  Star,  Altnraa  County,  Idaho '. -  210 

Golden  Star  No.  1,  Rio  Grande  County,  Colorado , 333 

Golden  Star,  Rio  Grand  Connty,  Colorado 328,332 

Golden  State,  Amador  County,  California 50 

Gold  Leaf,  Beaver  Head  Connty,  Montana ; 238 

Gold  Hill,  Boise  Connty,  Idaho 217 

Gold  Hil!,  Juab  Connty,  Utah 1 280 

Gold  BiU,  Nevada  Connty,  California  C9 

Gold  Hill,  Storev  Connty,  Nevada 159 

GoldieMay.Eio' Grande  County,  Colorado ?33 

Gold  Mountain,  Amador  Connty,  Cahfornia .  43 

Gold  Run  Company,  Placer  Connty,  California ,. 60,63,64 

Gold  Run,  Nevada  County,  Califuinia ,.. K 

Gold  Tuunel,  Nevada  Connty,  California 85,87,88 

Good  Hope,  Amador  County,  California 50 

Good  Hope,  Lander  County,  Nevada 143 

Goodrich,  Humboldt  Connty,  Nevada 100 

Goodwin,  Lander  Connty,  Nevada ,  136, 142 

Gopher,  Beaver  Head  County,  Montana 243 

Gopher,  Pinal  Connty,  Arizona 349 

Goes  Bros.,  Lander  County,  Nevada 136 

Gould  &,  Curry,  Madison  Connty,  Montana.- - 2G0 

Gould  &  Curry,  Storey  County,  Nevada 154,156,465 

Cover,  Amador  Connty,  California 48,51,52,54 

Governor  Bennett,  Altnras  County,  Idaho ,„,  206 

(^aeewood,  Inyo  Connty,  California - 31,32 

GJtandView,  Boulder  County,  Colorado 305,  £07,313 

Grant,  Eureka  County,  Nevada 13'! 

Groa^opper,  Eureka  County, Nevada ;,,         133 
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Grasshopper,  Lander  Connty,  Nevadft 13(i 

Gray  Bird,  Lake  Coaoty,  Colorado .... -  315 

Gray  Jockey,  Beaver  Head  County,  Montana 244 

Great  American,  Salt  Lake  County,  Utah 274 

Great  Bonanza,  Storey  County,  Nevada 145 

Great  Cfobb,  Boulder  Couiyty,  Colorado 305 

Great  Eastern,  Boulder  Connty,  Colorado 305 

Great  Eastern,  Lincoln  Connty,  Nevada 137,142 

Great  Eastern,  (quicksilver  mine,)  California 20,21 

Great  West,  Beaver  Head  Connty,  Montana '..  241 

Great  Western,  Lake  Connty,  California ,*. 21 

Green  Campbell,  Madison  County,  Montana - 281 

Green  &  Co.,  Colorado 284,989 

Greenfield,  J.,  Id  alio  County,  Idaho -.- 231 

Green  Grove,  Lewis  and  Clarke  Connty,  Montana 257 

Greenhorn,  Ada  County,  Idaho. 205 

Green  Mountain,  Salt  Lake  County,  Utah 270 

Green,  Storey  Connty,  Nevada 465 

Greenwood,  Mobave  Connty,  Arizona 351 

Gregory,  Gilpin  Connty,  Colorado 293 

Gregory,  Jefferson  County,  Montana 253 

Grenada,  Story  County,  Nevada 465 

Grey  Eagle,  Rio  Grande  County,  Colorado 333 

Grey  Eagle,  White  Pine  Count v,  Nevada 139 

GreyEock,  Salt  Lake  County,  Utah 270,278 

Griffith  Extension,  Clear  Creek  County,  Colorado 302 

Grizzly  Ditch,  Nevada  County,  California - 93 

Grizzly  Flat,  Salt  Lake  County,  Utah 271 

Grove  Tunnel,  Lander  County,  Nevada 136, 143 

Growling  Go,  Boise  County,  Idaho - -. 217 

Gtiadalnpe,8antaClaraCounty,Cali£orala 11,20,21 

Gulch,  Mariposa  County,  California 38 

Gunnell,  Gilpin  County,  Colorado 290 

G  win,  Calaveras  County,  California .- 42 


Hackberry,  Mohave  Connty,  Arizona .- 352 

Hale  &  Norcrosa,  Storey  Connty,  Nevada l:iS,  143,  I4B,  157, 465 

Hall  &  Campbell,  Eureka  Connty,  Nevada 133 

HalljG.  C,  Nye  Connty,  Nevada 138 

Hamilton,  Enreka  County,  Nevada.. 133 

Hamlet,  Lewis  and  Clarke  County,  Montana 257 

Hamlin,  Salt  Lake  Connty,  Utah 277 

Hanauer  Milt,  Deer  Lodge  County,  Montana . 24rt 

Hanchett,  L.  J.,  Nye  County,  Nevada.... 143 

Hans  Peak,  Summit  Cpnnty,  Colorado 318 

Hardenbergh,  Amador  County,  California 45,  50 

Hardserabble,  Alturas  Connty,  Idaho "JIO 

Hard.up.  Alturas  Connty,  Idaho 206 

Hardwiok  No.  9,  Mariposa  Connty,  California ■. 3S 

Harkins,  Calaveras  County,  California 44 

HmtIs,  Lander  County,  Nevada 136 

Harsh,  Gilpin  Connty,  Colorado 294 

Hartford,  Storey  Connty,  Nevada .■ 465 

Hartman,San  jnan  County, Colorado 335 

Hasloe,  Mariposa  County,  California 38 

Hastings,  Owyhee  County,  Idaho 230 

Hathaway,  Amador  County,  California 59 

Hathaway,  Nye  County,  Nevada 133 

Hathaway-Swift,  Plaeer  Connty,  California 59 

Havana,  Lincoln  Connty,  Nevada 137 

Hawk  Eye,  Idaho  Connty,  Idaho .' ^1 

Hawk  Eye,  Salv  Late  County,  Utah 274 

Hayes,  Lonis,  LyOn  County,  Nevada 135, 141 

Hayes,  White  Pine  Connty,  Nevada .. .. 407 

Hayter,  P.M.,  Nye  Connty,  Nevada 138 

Hayter,  Lander  CoQuty,  Nevada 136 

Hayward,  Amador  County,  California .-.,  46 
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Hazard,  Amailor  Conn ty, California 51 

Hearne,M.  A.,  Lyou  County,  Nevada 135 

Heclft,  Beaver  Head  Count y,  Montana 24S 

Helvis,  Nye  Coon  ty,  Nevada 133 

Hemlook,  Panamint,  Inyo  County,  California 24 

Henderson,  Bonlder  Connty,  Colorado 305 

Henning,  Humboldt  Connty,  Nevada 180 

Henrietta,  Owyhee  County,  Idaho 230 

HerliertTille,  Amador  Conmty,  California 50 

Herouka,  Amador  Connty,  California 51 

Hercules,  Clear  Creek  County,  Colorado 297,299 

Hercules,  Lincoln  County,  Nevada 137 

Hermann,  Clear  Creek  Connty,  Colorado 301 

Hermes,  Lincoln  Connty,  Nevada ' £02 

HesperuB,  Clear  Creek  Connty,  Colorado 302 

Hiawatha,  Park  Connty,  Colorado 321 

Hibemia,  Mohave  County,  Arizona 351 

Hie  Jacet,  Idaho  County,  Idato 230,221 

Hidden  Treasure,  Lake  County,  Colorado 315 

Hidden  Treasure,  Salt  Lake  County,  Utah 278,280 

Hidden  Treasure,  Tooele  Connty,  Utah 270,277 

Hidden  Treasure,  White  Pine  County,Nevada 467 

Highbridge,  Nye  County,  Nevada 172,173 

HigWaod  Chief,  Salt  Lake  County,  Utah 270 

Highland  Mary,  Bio  Grande  County,  Colorado 333 

Highland  Mary,  San  Juan  Connty,  Colorado 321 

HilderTonnel,  Nevada  County,  California 93 

Hill  &  Reed,  Lander  Connty,  Nevada 142 

Hill,  Lander  County,  Nevada 136 

Hise,  Clear  Creefe  Connty,  Colorado 302 

Hite's  Cove,  Mariposa  Connty,  California 38 

Hoel,  C,  Nye  Connty,  Nevada H3 

Holt  Mill,  Humboldt  County,  Nevada 188 

Home-Stake,  Lake  County,  Colorado .' 314 

Ho mestake.  Lander  County,  Nevada 136 

Home-Stake,  Missoula  County,  Montana - 263 

Home- Stake,  Park  County,  Colorado 2K 

Homestead,  Clear  Creek  County,  Colorado 302 

Home  Ticket,  Grant  County,  New  Mesico 338 

Home  Ticket,  Lewis  and  Clarke  County,  Montana 257 

Hoosac,  Eureka  County,  Nevada 140 

Hoosier,  Boulder  County,  Colorado ;i05 

Hope,  Beaver  Head  County,  Montana 238 

Hope,  Deer  Lodge  Connty,  Montana 235,250,251 

Hope,  Mohave  County,  Arizona 351 

Hope  Ever,  Lewis  and  Clarke  Connty,  Montana 255 

Hopewell,  Clear  Creek  Connty,  Colorado 302 

HorsfeU,  Boulder  County,  Colorado , 305,312 

Horton  &Sawt«lle,  Lander  Connty,  Nevada 142 

Hotchkias,  Hinsdale  County,  Colorado , 325 

Hotohkiss,  San  Jnan  County,  Colorado -. 324 

Howard,  Amador  Connty,  California 50 

Howard  Hill,  Nevada  Connty,  California 84 

Hub,  Pinal  Connty,  Arizona. . , 346 

Huhn  &  Hunt,  Lincoln  Connty,  Nevada 137,468 

Hnk ill.  Clear  Creek  County,  Colorado j 297 

Hnmboldt,  Tremont  County,  Colorado 322,323 

Humboldt,  Humboldt  Connty,  Nevada 135,141,186,188,189 

Humboldt  So! pbur,  Humboldt  County,  Nevada 135 

Humphreys,  D.  W.,  Lyon  Connty,  Nevada 135,141 

Hungarian  Hill, Plumas  County, California  ....■- I^ 

Hunter,  White  PiueCountv,  Nevada 193 

Hunt,  W.  P.,  Idaho  County,  Idaho 231 

Huron,  Beaver  Head  County,  Montana 239 

gussey,  Elko  County,  Nevada 467 

Hutchings  &  Graves,  Hye  County,  Nevada 143 

I. 

Ida  Ellm ore,  Owyhee  County,  Idaho 226,217,467 

Idaho,  Alturaa  County,  Idaho 210 
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Idaho,  Bonlder  County,  Colorado 307 

Idaho  Gold-Quartz  Mine,  Nevada  Connty,  Califurnia 11 

Id^ho,  Nevada  Coimtj,  CaUfornia 72,80,87,88 

Ida,  Eio  Grande  County,  Colorado a33 

I  Excel,  Idaho  Counts.  Idaho 221 

Illinois  Central,  0«,vhee  Connty,  Idaho 226,2?7,i6r 

lliinoJB,  Gilpin  County,  Colorado 293,294 

Illinois,  Nevada  Connty,  California 94 

Ulisb,  Calaveras  Connty,  California 44 

Imperial,  Salt  Lake  Conntv,  Utah 273 

Imperial,  Storey  County,  Nevada 138,143,158,465 

Independence,  Eio  Grande  Counf.y,  Colorado 33a 

Independence,  Sierra  Connty,  California 106,108 

Independent,  Homboldt  County,  Nevada IBS* 

Indepi-ndent,  Owyhee  County,  Idaho 229 

Independent,  Siena  County,  California 104,4tj4 

Independent  and  Omega,  Storey  Counly,  Nevada 465 

Indiana  Hill,  Placer  Connty,  California 60,64 

Indian  Qneen,  Esmeralda  Connty,  Nevada 134,140 

Indian  Queen,  Mono  County,  California 33 

Industry,  Eureka  Connty,  Nevada i 133 

IngerBoIl,  Salt  Lake  County,  Utah 280 

Ingoinar,  Lincoln  County,  Nevada 468 

Insurance,  Storey  Con uty,  Nevada 465 

Invincible,  Fremont  County,  Colorado - 322,333 

Iowa,  BoiEje  Connty,  Idaho 217 

Iowa,  Nevada  Connty,  California 86 

Ira,  Salt  Lake  County,  Utah 270 

Irish-American,  Salt  Lake  Connty,  Utah 274 

Iron  Horae,  Pinal  Connty,  Ariwaa -- -  346 

Iron  Horse,  Salt  Lake  Connty,  Utah  .... 274 

lion  Kod,  Jefierson  Connty,  Montana 258 

Ironsides,  Eureka  Couuty,  Nevada 133 

Ironstone,  Baker  County,  Oregon 233 

Isabella,  Pinal  Connty,  Arizona 350 

Italian,  Amador  Connty,  California 51 

ItaHe»,Altnra8  County;  Idaho , 211 

Ivanhoe,  Lincoln  Connty,  Nevada - - 137 

I X  L,  Salt  Lake  Connty,  Utah 270 


Jacksorew,  Lander  Connty,  Nevada 136,142 

Jackson,  Enreka  County,  Nevada 468 

Jacob  Little  Consolidated,  Storey  County,  Nevada ; 465 

James  Gordon,  Baker  County,  Oregon 23;i 

James,  J,  R.,  Lincoln  County,  Nevada — 142 

JaniiHOo,  Lander  Connty,  Nevada - 133 

J.  A.  Smith,  BonldenConntj,  Colorado - 305 

Jefftraon,  Bonlder  Counliy,  Colorado.. , 305 

Jrffwson,  Inyo  County, Californ a -. 31 

Jefferaon,  Nye  Connty,  Nevada 132,138,469 

Jennie  Lelnnd,  Idaho  Connty,  Idaho 2:^1 

Jennings,  Nevada  Connty,  California -.  84 

Jenny  Lind,  Eureka  Connty,  Nevada 140 

Jenny  Lind,  Salt  Lake  Connty,  Utah 280 

Jersey,  Humboldt  Connty,  Nevada 135,188 

Jessie,  Owyhea  County,  Idaho 229 

Jimllsk,  Salt  Lake  Connty,  Utah..... 270,278 

Jim,  Nevada  County,  California .' 86 

John,  J.,  Bonlder  County,  Colorado 305,313 

Johnson  &  Co.,  Nye  Couuty.  Nevada ....; 138 

Joker.  White  Pine  County,  Nevada ....  139 

Jolly  Traveller,  Lincoln  County,  Nevada - 137 

Josephiae,  Deer  Lodge  County,  Montana 253 

Josephine,  Mariposa  County,  California 36 

Josephine,  Nye  County,  Nevada -■ 469 

Joaephine,  Pinal  County,  Aiizona 346 
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Jordan  and  Galena,  Tooele  County,  Utah 269 

JoclA  &.  Crosby,  Georgetown,  Colorado L 289,295 

Julia  Consoliclated,  Storey  Con  at  j,  Nevada 163,465 

Jnlian,  Placer  Coociy,  California 59 

Jnnction,  Clear  Creek  County,  Colorado 303 

Juniata  Consolidated,  Exmeralda  County, Nevada... 469 

Juniper,  Idaho  County,  Idaho .... . 321 

Justice,  Storey  County,  Nevada 143,160,162,465 


Kansas,  Gilpin  County,  Colorado 293,294 

Kate  Uayes,  Nevada  County,  California 89 

Kear8arf;e,  Madison  County,  Montana . 261 

Keep  Cool,  Boise  County,  Idaho 217 

KelloRff,  V/hite  Pine  County,  Nevada ,. 144 

Kelly,  J,  P.,  Lincoln  County,  Nevada , 142 

KemptoD,  Salt  Lake  County,  Utah 276 

Keneally,  Lander  County,  Nevada 136 

Kennedy,  Amador  County,  California 46,50 

Kent  County,  Gilpin  County,  Colorado 293,294 

Kentnefc,  Eureka  County,  Nevada .' 133 

Kentnok,  Lincoln  County,  Nevada 137 

Kentuck,  Storey  County,  Nevada 159,465 

Keokuk,  Beaver  Head  County,  Montana 243 

Keystone,  Amador  Coon tj,  California 45,47,50 

Keystone,  Bearer  Head  County,  Montana 245 

Keystone,  Boll Ider  County,  Coiorado 305, 3U 

Keystone  Consolidated,  Amador  County,  California - 52,53,54 

Keystone,  Idaho  County,  Idaho ., 220 

Keystone,  Madison  County,  Montana 2H1 

KeyBtono  Mill,  Lyon  County,  Nevada 135 

Keystone,  Mohave  County,  Arizona 3ri2 

Keystone  Quartz,  California 464 

Keystone,  Sierra  County,  California 107 

Keystone,  Tuol a mne  County,  California 41 

Kinder,  Placer  County,  California 61 

King  of  the  West,  Salt  Lake  County,  Utah 273 

Kinney,  Salt  Lake  County,  Utah 270,273 

Kip,  Gilpin  County,  Colorado 291 

Kitty  Clvde,  Deer  Lodge  Con  uty,  Montana - 249 

K.K.  Consolidated,  Eureka  County,  Nevada, 140.184,468 

Klamath,  Siskiyou  County,  California 128 

Knott  Tceaanre,  Idaho  County,  Idaho 221 

Kossntb,  Storey  County,  Nevada 161,465 

Knickerbocker,  Storey  County,  Nevada 161,465 

Krom,  Humboldt  County,  Nevada 191 

L. 

Lady  Bedford,  Amador  County,  California 51 

Lady  Bryan,  Storey  County,  Nevada 465 

JLady  Elgin,  Beaver  Head  County,  Montana 241 

Lady  Washington,  Storey  County,  Nevada 162,465 

Lafayette,  Nya  County,  Nevada 174 

LanRSyne,  Humboldt  County,  Nevada 190 

La  Plata,  Deer  Lodge  C<junty,  Montana 253 

Larastay,  Eoreka  Connty,  Nevada 140 

Larimer,  Nevada  Connty,  California 70 

Last  C  ha  ace,  Alturas  County,  Idaho 213 

Last  Chance,  Amador  County,  California ol 

Last  Cbance,  Boulder  Coaoty,  Colorado 313 

Last  Chance,  Humboldt  County,  Nevada 190 

Last  Chance,  Salt  Lake  County,  Utah 277 

tiast  Hope,  Lander  County,  Nevada 143 

Late  Acquisition,  Ueor  Lodge  County,  Montana 253 

Laughlin,  Eureka  County,  Nevada 133 

Idinra,  Eureka  County,  Nevada 138,140 
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Lanrel,  IdaboConnty,  Idaho 2il 

Lawyer,  Boiae  Connty,  Idaho 218 

Lead,  Jefferson  CoUDty,  Montana 258 

Leavenworthj  Fremont  County,  Colorado.. 332 

LeavHt,  Gilpin  Connty,  Colorado 291 

Lebanon,  Clear  Creek.  Connty,  Colorado 302 

Lee  &.Co.,  Lajider  County,  Nevada ....: 136 

Lee  &  Lund,  Lander  Connty,  Nevada H2 

Lee  Mountain,  Lewis  &  Clarke  Connty,  Montana 257 

Legal  Tender,  Jeflerson  County,  Montana 2S8 

Lehigh,  Lincoln  County,  Nevada 142,461 

Leon,  Hy  6  County,  Nevada 173 

Leonora,  Altnrae  Connty,  Idaho 212 

Leopard,  Elko  County,  Nevada 134,141,467 

Leo,  Storey  Connty,  Nevada 465 

Leviathan,  Fremont  County,  Colorado , 322,323 

Leviathan,  Storey  County,  Nevada 405 

Lexington,  Lewis  and  Clatke,  Montana ■ 254 

Liberal,  Salt  Lake  Connty,  Utah 280 

Liberty,  Beaver  Head  Connty,  Montana 245 

Lida  Valley,  Eameralda  County,  Nevada 134 

Lincoln,  Amador  County,  California 46,50,461 

Lincoln,  Park  County,  Colorado 321 

Lincoln  City, Summit  County,  Colorado .,  319 

Little  Annie,  Eio  Grande  Coanty,  Colorado 326,326,329,331 

Little  Bell,  Humboldt  County,  Nevada 190 

Little  Dorrit,  Bontder  County,  Colorado 305,311 

Little  Ciiief,  Hinsdale  County,  Colorado , 325 

Little  Jennie,  Deer  Lodge  County,  Montana 249 

Little  Jessie,  Rio  Grande  County,  Colorado 333 

Little  tjiaut,  Bonlder  County,  Colorado 313 

Little  Giant,  Saa  Juan  County,  Colorado..- 324,325 

Little  Giant,  Mohave  County,  AriEona 352 

Little  Nellie,  Lewis  and  Clarke  Connty,  Montana 256 

Little,  Nellie,  Eio  Grande  County,  Colorado 333 

LittlePern,  Salt  Lake  County,  Utah 278 

Litzen,  Esmeralda  Connty,  Nevada 134 

Live  Pine,  Salt  Lake  County,  Utah 277 

Live  Yankee,  Salt  Lake  County,  Utah 274,277 

London,  Park  County,  Colorado 321 

Lone  Star,  Lander  County,  Nevada 136,143 

Loue  Star,  Mohave  County,  Arizona 35* 

Lookout,  Sau  Juan  Connty,  Colorado 325 

Lopez,  Nye  County,  Nevada 138 

Iiorraine,  Owyhee  County,  Idaho 227 

Lost  Camp, California -..,. 67 

Lost,  Pima  County,  Arizona 344 

Louise, Lincoln  County, Nevada... 463 

Lonis,  Gilpin  Connty,  Colorado 294 

Love,  G.  J^,  Nye  County,  Nevada 143 

Loveland,  Boulder  County,  Colorado 305 

Loveridge  Ditch,  Trinity  County,  California... ,. 129 

Lower  Comstock,  Storey  Connty,  Nevada 466 

Loyal,  Amador  Connty, California 51 

Lnoky  Jim,  Darwin,  Inyo  County,  California S5. 26 

Lnoy  Philipps,  Alturas  County,  Idaho 211 

Ludoipli&  Co.,  Jjander  County,  Nevada 142 

Lndwig,  Nye  Connty,  Nevada 138 

Iiom  Davis,  Shirt-Tail  Guloh,  Oregon 233 

Lnna,  Humboldt  County,  Nevada 135 

Lund  &  Co,,  Lander  County,  Nevada 136 

Luzerne.  Beaver  Head  County,  Montana 240 

Lynch,  Lauder  County, Nevada 136 

Lyon,  Lyon  Connty,  Nevada 136,141 

Lyons,  Eureka  County,  Nevada 133 

M. 

Machiavelli,  Calaveras  Coun by, California  .,.. , 44 

Mack,  Mono  County,  California ... 33 


„Google 


INDEX   TO   MINES.  491 

Macon  City,  Eureka  Conn  ty,  Nevada 133,140 

Madisonian,  Madison  County,  Montana 'Ml 

Maggie,  Owyhee  County,  Idabo - 2^0 

Magnet,  Clear  Creek  Connty,  Colorado 297,302 

Magnet,  Lincoln  Connty,  Nevada . ■ 137,202 

Magnolia,  Bonlder  Couuty,  Colorado S05,!ill 

Magnolia,  Lander  County,  Nevada 136 

Mahogany,  Eureka  County,  Nevada ., 133 

Mahogany,  Owyhee  County,  Idaho 233,225,226,467 

Mahogany,  White  Pine  County,  Nevada 144 
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Qaeen  of  the  West,  Beaver  Head  County,  Montana 2j 

Queen  of  the  West,  Clear  Creek  Connty,  Colorado  297, 3( 

Queen  of  the  West,  Salt  Lake  Connty,  Utah 2J 

Qninn,  Storey  County,  Nevada It 

Qnintera,  Nye  Couuty,  Nevada 173, 4f 


Rabi)lt-£ar,Snniniit  County,  Colorado 319 

Railroad,  Hnmboldt  County,  Nevada 190 

Railroad  Mill,  Storey  County,  Nevada 136,144 

Rainbow,  Stat  distHct.Utah 281 

Ralston  Matblo  Spring,  Mariposa  County, California.. 33 

Hamey,  Idaho  County,  Idaho 221 

Bambo,  Pinal  Connty,  Arizona 346 

Bathgeb,  Calaveras  County,  California 44 

Rattfer,  Salt  Lake  Connty,  Utah 379 

Raven,  Bowlder  Connty,  Colorado „ 305 

Raymond  &  Ely, Lincoln  County, Nevada...: 137,142,196,468 

Razor  Blade, Lander  County,  Nevada . . . 136 

E. C. McCocmiek, Pinal  Connty,  Arizona . - -..  346 

Ready  Relief,  San  Diego  County,  California 34 

Rebel,  Star  district,  Utah 280 

Bed  Bluff,  Madison  Connty,  Montana 260 

Bed  Cloud,  Boulder  Connty,  Colorado 285,304,305,312 

Bed  Cross,  Boulder  Connty,  Colorado . 307 

Bed  Jacket,  Owyhee  Connty,  Idaho ,.. 467 

Redington,  Lake  County,  California 20,21 

Red  Lode,  Grant  Connty,  New  Mexico 338 

Redman  &  Hart,  Rye  Connty,  Nevada 138 

Eeedik  Benson,  Little  Cottonwood,  Utah 271,273 

Eeed  Tunnel,  Lander  County,  Nevada... ., 136 

Register,  Gilpin  Coun^,  Colorado . . 294 

Regulator,  Salt  Lake  Cfonnty.Utah 1^73 

Bemaa,  Esmeralda  Connty,  Nevada 134 

Rescue,  Idaho  County,  Idaho -^20,221 

Reynolds,  Clear  Cto^  County,  Colorado 30J 

Rescue,  Pinal  County,  Atiiwna 346 

Rescue,  White  Pine  Connty,  Nevada 139,144 

Revere,  Salt  Lake  Connty,  Utah 270,277 

Eeynolds  &  Co.,  Nye  County,  Nevada 143 

Ehoadea,  ML  G.,  Nye  County,  Nevada 143 

Richardson,  J.,  lender  Connty,  Nevada 143 

Richmond,  Amador  County,  California . . 61 

Richmond,  Eureka  Connty,  Nevada 133,140,179,185 

Richmond,  Salt  I.ake  Connty,  Utah : 270 

RightWing,  Idaho  Connty,  Idaho 221 

Riggins,  Lake  County,  Colorado 314 

Ringgold,  Boulder  Connty,  Colorado 305 

Riadon  Itonaud  Locomotive  Works,  San  Prancieoo,  California 11 

Rising  Snn,  Placer  ConnW,  California , 59 

Rising  Sun,  Rio  Grande  County,  Colorado S^ 

Boaunaise,  Nevada  Connty,  California 79,80 

Roberts,  Amador  County,  California 50 

Bobert  Emmett,  White  Pine  County,  Nevada 130 
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Eobert  Lee,  Lewis  and  Ciatk  County,  Montana 957 

Eobie,  Owyhee  County,  Idaho 330 

EobiDBOQ,  Clear  Creek  Coanty,  Colorado -- 303 

Eock  Island,  Storey  County,  Nevada 162,466 

Kockj  Moujjtain,  Wyoming  Territory 335,461 

Boderictc  Dhu,  Gilpin  Connty,  Colorado 394 

Eoebnck,  Idaho  County,  Idabo 321 

Eoessler,  Salt  Lake  County,  Utah -.  274 

Eogers,  Clear  Creek  County,  Colorado 302 

Eouieo,  Deer  Lodge  County,  Montana ■ 248 

Eoee  Bar,  Yuba  County  California 96 

Koea  WLi If ord.  Deer  Lodge  County,  Montana 247 

Eosebnd,  Madison  County,  Montana 261 

Eoeita,  Fremont  County,  Colorado 284,386,269 

Bough  and  Ready,  San  Juan  Connty,  Colorado 326 

Eouach  and  Grin  o  ell,  Placer  Connty,  California 61 

Euby  Consolidated,  Eureka  County,  Nev/ida 181 

Enby,  Idaho  County,  Idaho 221 

Endolf,  Lander  Connty,  Nevada 142 

Enmley,  Jefi'erson  County,  Montana 258 

Euak,  PimaCoonty,  Arizona 344 

Eusaia,  Park  County,  Colorado 331 

Eye  Patch,  Humboldt  County,  Nevada 135,111,463 


Sacaton,  Pinal  County,  Arizona 346 

Saco,  Clear  Creek  County,  Colorado 303 

.Sacramento,  Salt  Lake  Connty,  Utah 277,279 

Salero,  Pima  County.  Arizona 344 

Salniou,  Deer  Lodge  County,  Montana -- - 349 

Sailor  Jack,  Salt  Lake  Connty,  Utah 270 

Saint  Clair,  Owyhee  Connty,  Idaho 230- 

Stunt  Joe,  Clear  Creek  County,  Colorado 297 

Saint  John,  Kern  Connty,  California 35 

Saint  John,  Nevada  County,  California 20-21 

Saint  Lawrence,  Placer  County,  California 59 

Saint  Lawrence,  Summit  County,  Colorado 319 

Saint  Louie,  Gilpin  Coun^,  Colorado 291 

Saint  liouie,  ELo  Grande  Connty,  Cdlorado 333 

Saint  Mark's,  Eio  Grande  County,  Colorado 333 

Saint  Patrick,  Placet  County,  California 53,164 

Saint  Paul,  Beaver  Head  County,  Mont'ana 239 

Samaritan,  Humboldt  CounCy,  Nevada 190 

Samson,  Idaho  Connty,  Idaho 220,231 

Samuel  "A,"  Salt  L--ke  County,  Utah 270 

Samuel  "B,"  Salt  Lake  County,  Utah 270 

San  Felipe,  Cerro  Gordo,  Inyo  County,  California 30.31,32 

San  Francisco,  Deer  Lodge  Connty,  Montana 249,250 

San  Francisco,  Santa  Clara  Conn ty^  California 7,8 

San  Ignacio,  Inyo  Connty,  California ■- 30 

San  Joaquin,  Salt  Lake  County,  Utah 278 

Sao  Joa^  Grant  Connty,  New  Mexico 339 

San  Jos^,  Pima  County,  Arizona ,. 344 

San  JoH^,  White  Pine  County,  Nevada 139 

SaniJuan,  Colorado 363 

San  Lucas,  Inyo  County,  California 30 

San  Xavier,  Pima  County,  Arizona 343 

Santa  La  ^ria,  Boulder  CountJ^  Colorado 307 

Santa  Maria,  Inyo  Connty,  California 30,31 

Banta  Maria,  Pima  Connty,  Arizona 345 

Santa  Eita,  Grant  County,  New  Mesic« - 339 

Santiago,  Lyon  Coanty,  Nevada 135 

Saturn,  Tooele  Connty,  Utah 2^,269 

Sav^e,  Storey  County,  Nevada 145,148,157,163,466 

Savolan,  Nye  Connty,  Nevada i 143 

Saxon,  San  Juan  Connty,  Colorado 325 

Sohaeffer,  John,  Alturas  Connty,  Idaho 307 

Sohoof,  Lander  Connty,  Nevada 136,143 
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Scorpion,  Storey  Conoty,  Nevada 46B 

Scott,  Esmeralda  County,  Nevada - 134 

Scratch-awl,  Deer  Lodge  County,  Montana „ 249,250 

Beaton,  Amador  County,  California 51 

Seaton,  Clear  Creek  County,  Colorado 297 

Seattle,  Washington  Territory 461 

Security,  Park  Coantj,  Colorado - 331 

Segregated  Beloher,  Storey  County,  Nevada 159,466 

Segregated  Caledonia,  Storey  County,  Nevada 466 

Segregated  Gold  Hill,'Stor6y  County,  Nevada 466 

Segregated  Eock  Island,  Storey  County,  Nevada 466 

Sem  an  the,  Lander  County,  Nevada 136 

Senator,  Fremont  County,  Colorado . 322 

Senator,  Pinal  Connty,  Arizona 348 

Senator,  Storey  Connty,  Nevada 466 

Seneca,  Grant  County,  New  Mesieo 339 

Seneenderffer,  Gilpin  County,  Colorado 291 

Serena,  Pima  Connty,  Arir-ona 344 

Seven-Thirty,  Boulder  Connty,  Colorado 307 

Seven-Thirty,  Clear  Creek  County,  Colorado 297.209 

Seventy-Sii,  Grant  Connty,  New  Meiioo— 339 

Sexton,  Pinftl  County,  Arizona 350 

SharktowD,  Deer  Lodge  County,  Montana 249-252 

Shears,  Calaverae  County,  California , 44 

Sheba,  Humboldt  Connty,  Nevada. 191,427,447 

Sheridan  Hill,  Salt  Lake  County,  Utah 275,276 

Sherman,  Boulder  County,  Colorado 307 

Sherman,  Placer  County,  California , , 64 

Shoemaker  &Lockhart,  Enreka Connty,  Nevada. 133 

Shoo-fiy,Bouider  County,  Colorado 313 

Shoulder,  Mohave  County,  Arizona 352 

Shower,  Juab  County,  Utah 280 

Sidnor,  Lander  Connty,  Nevada 143 

Sierra,  Altnras  County,  Idaho 210 

Sierra  Bnttes,  Sierra  County,  California 11,106,108 

SierraMadre,  Salt  Lake  Connty,  Utah 270 

SierraNevada,  Storey  County,  Nevada 146,467 

SikeB,Mevada  Connty,  California 70 

Silver  Belt,  Pinal  Connty,  Arizona 349 

Silver  Bend,  Deer  Lodge  Co  anty,  Montana 250 

Silver  Central  Consolidated,  Storey  County,  Nevada .'.  467 

Silver  Chief,  Salt  Lake  Connty,  Utah- 278 

Silver  City  Avalanche,  Owyhee  County,  Idaho ....- 223 

SUver  City,  Lyoo  County,  Nevada 141 

Silver  Cloud,  Clear  Creek  Connty,  Colorado 297,302 

Silver  Cloud,  Storey  County,  Nevada 467 

saver  Cord,  Owyhee  Connty,  Idaho 223,226,467 

Silver  Cord,  San  Joan  Connty,  Colorado 325 

Silver  Dale,  Boulder  County,  Colorado ..,,,.  305 

Silver  Dipper,  Salt  Lake  Connty,  Utah 274,280 

Silver  Glance,  Lewis  and  Clarke  Connty,  Montana ,,. ,, 255 

SOverHili,  Storey  Connty, Nevada. 160,467 

SOver  King,  Pinal  County,  Arizona 345,  346 

Silver  Lead,  Mariposa  County,  California 38 

Silver  Lining,  Ada  County,  Idaho 205 

Silver  Moss,  Deer  Lodge  County,  Montana 243 

Silver  Ore,Clear  Creek  County,  Colorado 297, 2!« 

Silver  Peat,  Lincoln  County,  Nevada 468 

Silver  Plate,  White  Pine  County,  Nevada 139 

Silver  Plume,  Clear  Creek  Connty,  Colorado 297,300,302 

Silver  Prince,  PinaL  Connty,  Arizona - 348 

Silver  Quartz,  Beaver  Head  Connty,  Montana 243 

Silver  Shower,  Madison  County,  Montana 260 

Silver  Spring,  Clear  Creek  County,  Colorado i 299 

Silver  Tide,  Altnras  Connty,  Idaho 211 

Silver  Wave,  White  Pine  Connty,  Nevada 467 

SOver  West,  Eureka  County,  Nevada 133 

Silver  West  Consolidated,  Lincoln  Connty,  Nevada 468 

Silver  Wing,  Clear  Creek  County,  Colorado 302 
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fiiher  Wiog,  San  Jaan  County,  Colorado 334 

SilTor  Wing,  Summit  County,  Colorado 319 

Simonaon,  Esmeralcla  County,  Nevada 134 

SimpBon,  Clear  Creek  County,  Colorado 303 

Sinnott,  Lander  County,  Nevada .  — . . 136, 143 

BiKty-Ninlrh,  Lewis  and  Clarke  County,  Montana 257 

Sixty-three,  Mohave  Connty,  Arizona 352 

Slide,  Boulder  County,  Colorado 3CM,305,311 

Sloan,  Lander  County,  Nevada 136 

Smartfeville,  Yuba  Connty,  California , 95,95 

Smith  &  Co.,  Eureka  County,  Nevada 133 

Smith  &.  Parmelee,  Gilpin  County,  Colorado 290 

Smith  Bros.,  Eemeralda  County,  Nevada 141 

Smith  Brothers,  Esmeralda  County,  Nevada 134 

Snake  Eiver,  Colorado., .- 286 

Snowdrift,  Clear  Creek  County,  Colorado 302 

Snyder,  Nevada  Connty,  California ,...,- 71 

Sonoma,  Lander  Connty,  Nevada 136 

Sotro,  Esmeralda  County,  Nevada 134 

8oulal»y,TaolnraneCouirtj,  California 40 

South  African,  Fremont  County,  Colorado , 332 

Sonthall  &  Co.,  Lander  Connty,  Nevada 136,143 

South  American,  Clear  Creek  County,  Colorado 302 

South  Aurora,  White  PJue  County,  Nevada 139,144 

South  California,  Storey  Couuty,  Nevada 466 

South  Chariot,  Owyhee  County,  Idaho 225,467 

South  Comatock,  Storey  Ccuuty,  Nevada 466 

Southern  Croas,Pl.ioer  County,  California 63 

South  Humboldt,  Fremont  County,  Coloi  ado 333,333 

South  Jufltico,  Storey  County,  Nevada -.. 466 

Sonth  Mountain,  Altars^  County,  Idaho - - 203,467 

South  Overman,  Storey  County,  Nevada , 467 

South  Faci&c,  Lewis  and  Clarke  County,  Montana 255 

South  Star  and  Titos,  Salt  Lake  County,  Utali 270,271,272 

Sonth  Star,  Storey  Connty,  Nevada 467 

South  Yuba  Canal,  Placer  County,  California 63 

Southern  Spy,  Salt  Lake  County,  Utah 274 

Sovereign  People,  Boulder  County,  ColoPido - 307 

Spauieh  Claim,  Amador  County,  California 50,51 

Spanish,  Salt  Lake  County,  Utah 270,276 

Sparrow  Hawk,  Salt  Lake  County,  Utah 280 

Spaulding,  Nye  County,  Nevada 138 

Spaaidiug,  White  Pine  County,  Nevada 144 

Speckled  Trout,  Deer  Lodge  Connty,  Montana 235,249,-253 

Spencer,  Elko  County,  Nevada 141 

Spring  Creek  Ditch,  Nevada  County,  California 93 

Springfield,  Beaver  Head  Connty,  Montana 338 

Spring  Gulch,  Tuolumne  County,  California 40 

Spring  Hill,  Amador  County,  California 47 

Spring  Ledge,  Maripoaa  County,  California 38 

Spring  Monnd,  Lincoln  Conn t.v,  Nevada 137 

Spring  Mountain  Tunnel,  Lincoln  Couuty,  Nevada ■.,.,         468 

Spring  Valley,  Butto  Connty,  California 11,97,99 

Stafford,  White  Pino  County,  Nevada 139,144 

Stanley,  Alturaa  Connty,  Idaho -■ - 313 

Stanton,  Eureka  Connty,  Nevada 133 

Star,  Clear  Creek  County.  Colorado "237 

Star,  White  Pine  Connty,  Nevada 139,193 

Stamboul,  Eureka  County,  Nevada 140 

Stella,  Eureka  Connty,  Nevada 140 

Sterling  it  Agaew,  Humboldt  Connty,  Nevada 188 

Stevens,  Clear  Creek  County,  Colorado 297,298 

Stevens,  Fremont  County,  Colorado 332 

Stevenson,  C.  C,  Storey  County,  Nevada 138 

Stewart,  Humboldt  County,  Nevada 185 

Stewart's  Eork,  Trinity  County,  Califomia  . . 129, 130 

Stewart  Works,  Clear  Creek  County,  Colorado 289,295,382,409 

Btiiieon,  Deer  Lodge  County,  Montana 253 

Stirling,  Boulder  County,  Colorado 305,311 
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Storm,  Braver  Head  County,  Montana 245 

Stoughton,  Boulder  Countj,  Colorado 386,310 

Stowe,  Nye  Connty,  Nevada 138 

Stranger,  Lauder  County,  Nevada -- 136 

Stnmon,  Lander  County,  Nevada 143 

Succor,  Storey  County,  Nevada 1G6,467 

Sucker  Flat,  Yuba  Couoty,  California 95 

Sob-Rosa,  Boise  Connty,  Idalio 217 

Suliy,  SDmmit  Couuty,  Colorado 319 

Sullivan,  Gilpin  County,  Colorado 290 

Sullivan,  Storey  County,  Nevada 162 

Sulphide,  Pinal  Connty.  Amoua 348 

Sulphur  Bank,  Lake  County,  California 20,21 

Sulphur  Sprins.Coiusa  Connty,  California 20 

Sumuiit,  Amador  County,  California 50 

Summit,  Boulder  County,  Colorado ,,...- 307 

Summit,  Eio  Grande  County,  Colorado 338, 332 

Summit,  Union  Connty,  Oregon . ..  234 

Sumner,  Kem  County,  California -. 34 

Sunbeam,  Juab  County,  Utiih 2fiO 

Sunday,  Salt  Lake  County,  Utah 273,274 

Sunderland,  San  Lois  Obispo  County,  California 20,21 

Sunny  Bide,  Salt  Lake  Connty,  Utah 278 

Sunn^  South,  Lincoln  Connty,  Nevada 137 

Sunnae,  Inyo  Connty,  California .. 24 

SuuBhine,  Boulder  Connty,  Colorado 300,311 

SnrpriHe,  Boulder  Connty,  Colorado 305 

Surprise,  Panamint,  Inyo  County,  California 413,416 

Surprise,  Pinal  Connty,  Arizona , , 346 

Survey,  Alturas  County,  Idaho 912 

ensaD,Wasldnf»ton  County,  tttab 381 

Snaqnohanna,  San  Juan  County,  Colorado 325 

Sutro,  Storey  Connty,  Nevada 467 

Sutro  Tunnel,  Storey  County,  Nevada 150,153,155,162,163 

SnttoT,  Amador  Connty,  California 50 

Swansea,  Salt  Lake  Connty,  Utah 270,273 

Sweepstakes,  Clear  Creek  County,  Colorado 303 

Sweet  Apple,  Esmeralda  County,  Nevada 134 

Sweet's,  Nevada  Connty, California j 86 

Switzerland,  Salt  Lake  County,  Utali 274 

Sylvester  Ground,  Amador  County,  California 50 

T. 

Tahoma.  Altnraa  County,  Idaho 212 

Tallulah.HnmbolUt  County,  Nevada 190 

Taylor,  El  Dorado  County,  CaJiforui a :..'. 57,58 

Tea-cup,  White  Pine  County,  Nevada 193 

Teal  Lake,  Lewis  and  Clarke  County,  Montana 257 

Toooma,  Salt  Lake  County,  Utah 270 

Tecnmseh,  Lake  County,  Colorado ■   314 

Tecumseh,  Washington  County,  Utah 281 

Tellnrinm,  Boulder  Connty,  Colorado 311 

Tender  Foot,  Eio  Gr.indo  County,  Colora«1o 333 

Tenderfoot,  Salt  Lake  Connty,  Utah 270 

Tennessee,  Grant  County,  New  Mexico 339 

Terrible,  Clear  Creek  County,  Colorado 298 

Tenino,  Altnrae  County,  Idaho 207 

Texas, Grant  County,New  Mexico 339 

Th  acker,  Hnmboldt  County,  Nevada 190 

Thad.  Stevens,  Salt  Lake  Connty,  Utah 270 

Thatcher,  Esmeralda  County,  Nevada ,. 134 

ITheresa,  Salt  Lake  County,  Utah 370 

Thiers,  Humboldt  County,  Nevada 188 

Thorpe,  Calaveras  County,  California 44 

Tickup,  White  Pine  County,  Nevada 139,1^4 

Tiemay,  Gilpin  Connty,  Colorado 290 

Tiewaukie,  Salt  Lake  County,  Utah 377 

Tinker,  Darwin,  lujo  County,  California 27 
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Tiger,  Elko  County,  Nevada 467 

Tiger,  Mohave  Couoty,  Arizona 352 

Tiger,  Salt  Lalse  County,  Utah STg 

Tiger,  Snmmit  County,  Colorado 319 

Timbnotoo,  Ynba  County,  California 95 

Tiotic,  Juab  County,  Utah 273 

Tobin,  Clear  Creek  County,  Colorado 300 

Toledo,  Salt  Lake  County,  Utah 270 

TorryMiU,  Humboldt  Couoty,  Nevada  , 186,187 

Tovrno  &.  Oit,  Lincoln  Coanty,  Nevada 137 

Transylvania,  Nyo  Conoty,  Nevada 173 

Trapper,  Beaver  Head  County,  Montana , 244 

Travis,  Esmeralda  County,  Nevada 5S1 

Travona,  Deer  Lodge  Couoty,  Montana 2J3 

Trench,  Pima  County,  Arizona » .  343 

Trench,  Storey  County,  Nevada - -..  467 

Trench,  White  Pine  County,  Nevada 139,194, 

Tribune,  San  Juan  County,  Colorado 325 

Trinity  Centre,  Trinity  County,  California 130 

Tripp  &  Aiuslee,  Madison  County,  Montana 261 

Tropic,  Clear  Creek  County,  Colorado 302 

Trowbridge,  Amador  County,  California 50 

Troxel,  Lander  County,  Nevada : - 143 

Troy,  Nevada  County,  California B9 

True  Blue,  Lander  County,  Nevada 136,143 

True  Fissure,  Beaver  Head  County,  Montana 240,242 

Try  Again,  Lewis  and  Clarke  County,  Montana 256 

Ttfmaoacori,  Pima  County,  Arizona - -. 343 

Tunnel  Hill,  Amador  Coanty,  California 50 

Turner  Bros.,  Lander  County ,  Nevada 143 

Twilight,  Inyo  County,  California 24 

Two  G,  Nye  County,  Nevada 174,175 

Two  Ikea,  Grant  County,  New  Mexico 339 

Two-Seventeen,  Boulder  County,  Colorado... ,-. 307 

Tybo  Consolidated,  Nye  County,  Nevada 132,138,143,176,469 

Tyler,  Storey  County,  Nevada -.  467 

Tyndal,  Eureka  County,  Nevada ,. 133 


Uncle  Saw,  Idaho  County,  Idaho 220,331 

Union  Consolidated,  Storey  County,  Nevada  ., 146, 149,467 

Union,  Humboldt  County,  Nevada 188 

Union,  Inyo  County,  California 3Q,31,31 

Union,  Lyon  Coanty,  Nevada 141 

Union,  Nevada  County,  Califojnia 89,90,91 

Union,  Tuolumne  County,  California — -. 41 

U.  S.,  Deer  Lodge  County,  Montana , 250 

Utah  Queen,  Salt  Lake  Coanty,  Utah 270,376 

Utah  Queen,  Utah 270 

Utah,  Storey  County,  Nevada 146,467 


Valley,  Alturaa  County,  Idaho — .- 210 

Van  Dam,  Boulder  Coanty,  Colorado 305 

Vaughn,  Nye  County,  Nevada 143 

Vermillion,  Lincoln  County,  Nevada 137 

Veto,  Clear  Creek  County,  Colorado 297 

Valley's,  Tooele  County,  Utah 370,371,272 

Vanderbilt,  Salt  Lake  County,  Utah 273 

Van  Matre  Creek,Trinity  County,  California 130 

Victor,  Altoras  Countv,  IdaJio 207 

Victor,  Clear  Creek  County,  Colorado 397 

Victoria  and  Imperial,  Salt  LakeCounty,  Utah 270 

Victoria,  Boulder  County,  Colorado 305,312 

Victor,  Salt  Lake  County,  Utah 270 

Virgin,  Clear  Creek  County,  Colorado .. . 299 

Virginia  and  Gold  Hill,  Storey  Coanty,  Nevada .-- 149 
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Tirginia  and  Truckee  Kailroad  Company,  Storey  County,  Nevada 149,155 

Tirginia  Consolidated,  Storey  County,  Nevada.. 132, 138, 143, 146, 152, 153, 154, 155, 156, 

465 

Vlrtne,  Baker  Coanty,  OreEon 333 

Virtue,  Nevada 469 

Vieliuii,  Alturaa  County,  Idaho - .,.  210 

Vivian,  Storey  County,  Nevada 143 

Volunteer,  Amador  County,  California - 50 

Vulcan,  White  Pine  Coanty,  Nevada 139 

Vulture,  Final  County,  Arizona 350 


Waddam,  Beaver  Head  County,  Mnntana 338 

Waddinffham  Mill,  Alturas  Con  nty,  Idaho 310 

Wallace  &  Fergnaon,  Calaveras  County,  California 43 

Wallace,  Pinal  County,  Arizona... ,.  348 

Walker  &  Webster,  Salt  Lake  County,  Utah 270,274,275,277 

Wappello,  Deer  Lodge  County,  Montana S53 

Ward  Ellia,  White  Pine  County,  Nevada ..,  467 

Ward,  Storey  Connty,  Nevada 467 

War  Eagle,  Owyhee  County,  Idaho 223,226,327,467 

War  Eagle,  Pinal  County,  Arizona 348 

Warren,  Lander  County,  Nevada 136,143 

Warsaw,  Boulder  County,  Colorado 313 

Washington  Avenue,  Boulder  Connty,  Colorado 306,312 

Washington  and  Creole,  Lincoln  County,  Nevada 137,468 

Washington,  Idaio  County,  Idaho. 2;U0,221 

Washington,  Mariposa  County,  California 38 

WasMngfcon,  Rio  Grande  County,  Colorado.. ,,,  333 

Washington,  Salt  Lake  Connty,  Utah 275 

Waflhoe  Consolidated,  Storey  County,  Nevada '. 105,465 

WflBsioga,  Beaver  Head  County,  Montana S44 

Waterman,  Gilpin  Connty,  Colorado 290 

Waterman.  Tooele  Connty,  Utah 269,277 

Wateon,  Lincoln  Connty,  Nevada 468 

W.  B.  Knott,  Idaho  County,  Idaho 220,221 

Weaver  Basin,  Trinity  County,  California 129,130 

Weaverville  Ditch,  Trinity  County,  California 129 

Webber,  Nye  Connty,  Nevada 138 

Webber,  Storey  County,  Nevada 161 

Webfoot,  Elko  Connty,  Nevada : 469 

Webeeer,  Amador  Connty,  California 51 

Wedekind,  Inyo  County,  California 31 

Welch,  Nye  Connty,  Nevada 138 

Wellington,  Salt  Lake  County,  Utali : 270,973,468 

Wellington,  Vancouver  Island 461 

Welle  Fargo,  Storey  County,  Nevada 467 

Welsh,  Clear  Creek  Coanty,  Colorado 303 

Welsh  &  CKeefe,  Esmeralda  Connty,  Nevada 134 

Western  Almaden,  Nevada 469 

Western  Star,  Salt  Lake  Connty,  Utah 270 

West,  Nye  County,  Nevada .' 138 

West  Virginia,  Fremont  County,  Colorado 323 

Wheeler  &,  Breeze,  Placer  County,  California 61 

Wheeler,  Esmeralda  County,  Nevada 134,140 

Wheeler,  Gilpin  County,  Colorado 290 

Whin  Doodle,  Deer  Lodge  County,  Montana 247 

Whippoor will,  White  Pine  Connty,  Nevada 139 

Whisue-peeker,  Deer  Lodge  Connty,  Montana ...  250 

Whitcomb,  Gilpin  County,  Colorado 290 

Whit*  &  Shihjh,  Lander  Connty,  Nevada 143,433 

White  Cloud,  Churchill  Connty,  Nevada 185 

White  Pine,  Nevada 417 

Whitlacb,  Lander  County,  Nevada 136,143 

Whitman,  Storey  County,  Nevada 467 

Whitton,  Esmeralda  Connty,  Nevada.. 134 

Why  Not,  Placer  County,  California 61 

Wide  West,  Altnras  County,  Idaho 203,206 


,v  Google 


504  INDEX   TO   MINES. 

,     Page. 

Wild  Dutchman,  Salt  Lake  Connty,  Utah 27.1,274   ' 

Wilde,  NeTada  County,  California 70,71 

WJlduian,  Amador  County,  California 50 

Wild  Pigeon,  Pinal  County,  Arizona ..  - ..  348 

Willard,  Deer  Lodge  Connty,  Montana 250,251 

WUliama,  Euceka  Connty,  Nevada 133 

WilliamBon,  Lander  County,  Nevada 136 

Williams,  Salt  Lake  County,  Utah 377 

William  Tell,  Alturas  County,  Idaho 211 

Willis  &  Milsap,  Esmeralda  Connty,  Nevada 140 

Wilson,  Esmeralda  Connty,  Nevada 140, 134 

Winnebago,  Gilpin  Connty,  Colorado 290 

Winnebago,  Salt  Lake  Connty,  Utah 277 

Winfield  Scott,  Idaho  Connty,  Idaho 220,221 

Winnemnok,  Salt  Lake  Connty,  Utah 270,275 

Wisconsin,  Grant  Connty,  New  Mexico 339 . 

Wisconsin,  Bio  Grande  County,  Colorado -.  333 

Witham,  Nye  County,  Nevada 138,143 

Wolverine,  Boiee  Connty,  Idaho 216 

Winder  Consolidated,  Inyo  County,  California - -- 4G4 

Wood,  Gilpin  County,  Colorado '. 294 

Woods,  Calaveras  Connty,  California . ,, ..  43 

Woodsido,  El  Dorado  Connty,  California . -.  57, 5S 

Woodvillo,  Storey  County,  Nevada 138,163,467 

Wood  warn,  Nevada  Connty,  California 93 

WoodworthMiU,  Lyon  Connty,  Nevada 135,146 

Wylio  &  Treat,  Calveraa  County,  California -- -  43 

Wyoming  Consolidated,  Inyo  Connty,  California -. 464 

Wyoming,  Nevada  County,  California ........ 85 

Wyoming,  Fanamiat,  Inyo  County,  California 34 

Wyoming,  Salt  Lake  Connty,  Utah 274,270 


Yankee  Blade,  Lander  County,  Nevada 136 

Yankee  Blade,  Lake  Connty,  Colorado 315 

Yankee,  Placer  County,  California . ,. 61 

Yellow  Jacket,  Pima  County,  Arizona 343 

Ydlow  Jacket,  Eio  Grande  Coantv,  Colorado 333 

Yellow  Jacket,  Storey  County,  Nevada 23,143,159,162,467 

Yosemito,  Bonlder  County,  Colorado 313 

Toaemite,  Grant  County,  New  Mosioo 340 

Tosemite,  Salt  Lake  County,  Utah 270,277 

Young  America,  Boulder  County,  Colorado 313 

Young  America,  Eiko  Connty,  Nevada 134 

Yreka,  Owyhee  County,  Idaho 230 

Yolo  Gravel,  OallEorDia 464 


Zeile,  Amador  Connty,  California  . 
Zella,  Salt  Lake  Connty,  Utah 
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Ada  Connty,  Idaho - - 203 

Adams,  Hinadale  Connty,  Coloi^do 324 

Albany  Hill,  Calaveras  County,  California 41 

Alder  Guloh,  Madison  County,  Montana.. 260 

Allegany,  Siecra  Connty,  California 67,103 

Alma, "Lake  County,  Colorado.., H89 

Almy,  Wyoming 335 

Alpine  Connty,  California L 22 

Alta  City,  Salt  Lake  Connty,  Utah 271 

Altnras  County,  Idabo 206,212,213 

Amador  City,  Amador  County,  California 48 

Amador  Connty,  California 41, 44, 46,  W,  54, 65 

Amelia,  Oregon 233 

American  Bar,  Meaghor  Connty,  Montana 259 

American  Fork,  Salt  Lake  County 271,873 

American  VaUey,  Plumas  County,  California 111,116,183,124,126 

Amola  Mountains,  Pima  County,  Arizona - - 343 

Angel'a,  Calaveras  County,  C^ifomia 41 

Animas,  San  Jnan  County,  Colorado..! ^34, 325, 326 

Antelope  Hill,  Pinal  Connty,  Arizona 350 

Antelope,  White  Pine  County,  Nevada - 193 

Arabaipa  Caiion,  Pima  Connty,  Arizona 343 

Argenta,  Beaver  Head  County,' Montana 238,245 

Arkansas  Valley,  Colorado <, 285 

Arras tra  Gulch,  San  Juan  Connty,  Colorado 325 

Atlanta,  Alturas  Connty,  Idaho 203,211,213 

Atlantic  Cable,  Deer  Lodge  Comity,  Montana 245 

Auburn,  Oregon 233 

Anbunj,  Placer  Connty,  California 1 58 

Austin,  Lander  Connty,  Nevada 189,446 

Avalanche  Guloh,  Mongher  County,  Montana 259 


Badger  Hill,  Plumas  County,  California 117,118,121 

Baker  City,  Oregon 232.233 

Bnlter's  Park,  Colorado 884,285 

Bald  Monntain,  Bearer  Head  Connty,  Montana 238 

Bald  Mountain,  ElBorado  Connty,  California 67 

Bald  Mountain,  White  Pine  Connty,  Nevada 192 

Baltic  Creek,  El  Dorado  Connty,  California 56 

Banna«k,  Beaver  Head  County,  Montana 237,238,244 

Banner,  Boise  County,  Idaho 203,215,217,218 

Bartlett  Creek,  Humboldt  County,  Nevada 189 

Barton  Guloh,  Madison  County,  Montana '. 260 

Bath,  Placer  County,  California ; 67 

Battle  Mountain,  Lander  Connty,  Nevada 433 

Bear  Creek,  PInmas  Conndy,  California 113,117,118,134,127 

Bear  Creek,  Salt  Lako  Connty,  Utah 274 

Bear  River  Caiion,  Piaoer  County,  California - 62, 63 

Bear  VaOoy,  Colorado . . 265 

Bear  Valley,  Kern  Connty,  California 35 

Beaver  Creek,  Lewis  and  Clarke  County,  Montana 257 

Beaver  Head  Connty,  Montana . - 237 

Beaver,  Salt  Lake  County,  Utah 269 

Belmont,  Nevada 363,415,416 
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Benner  Creek,  Lewie  and  Clarke  Connty,  Montana ^55 

Big  Bug,  Pinal  Connty,  Arizona 347,348,349 

Big  CotWD wood,  Utah , 271 

Big  Creek,  Plttm as  County,  California 1X3,118 

Big  Hole,  Beaver  Head  County,  Montana 933 

Bingham,  Salt  Lake  County,  Utnh 269,971,275 

Birfli  Creek,  Beaver  Head.  County,  Montana 241,245 

Birch ville,  Nevada  County,  California 67,95 

Bitt«r  Root,  Miesoula  County,  Montana 966 

Bivena  Gulch,  Madison  County,  Montana - 960 

Black  Hawk,  Colorado 284.285,289,304,307 

Black  Hills,  Dakota 234,336 

Blacksmith  Plat,  Placer  County,  California 61 

Bine  Cafion,  Oregon 233 

Blue  Wing,  Beaver  Head  County,  Montana .■ : 238 

Boise  City,  Idaho 203,204,205,213.229 

Boise  Coanty,  Idaho 215 

Bonanza  City,  Washington  County,  Utah 279,281 

Boulder  City,  Boulder  Connty,  Colorado 310 

Boulder  Connty,  Colorado 282,263,264,285,294,379,380 

Boulder,  Jefferaon  Connty,  Montana 259 

Bower  Cave,  Mariposi  County,  California 38 

Bowman  Ditch,  Nevada  County,  Calilomi* 89,90 

Bradshaw  Mountains,  Pinal  Coanty,  Arizona 347 

Brandy  City,  Sierra  Coanty,  California 103 

Brown  Goloh,  Clear  Creek  Connty,  Colorado , 299,299 

Brown's  Gulch,  Deer  Lodge  County,  Montana .., 953 

Brown's  Guich,  Madisoo  County,  Montana 260,263 

Bryant,  Beaver  Head  County,  Montana 341 

Buckskin  Gulch,  Park  County,  Colorado 331 

Buck's  Valley,  Plnmaa  County,  California Ill,  113,  lid 

Burg  Creek,  Plumas  County,  Califocnia I'^iS 

Butte,  Deer  Lodge  County,  Montana  ... 254 

Buffalo  Flat,  Summit  Connty,  Colorado 317 

Bnena  Vista,  Humtioldt  Coanty,  Nevada 67,185 

Banker  Hill,  Sierra  Connty,  California -  67 

BullionviUe,  Lincoln  County,  Nevada - 198 

Butterfly  Valley,  Plumas  Connty,  California 123 

Burnt  River,  Oregon 233 

BurrisPark,  Hinsdale  Connty,  Colorado 324 

Burro  Mountains,  Grant  Coanty,  New  Mexico 340 

Burton's  Gulch,  Plumas  County,  California 114,115 

Bntie  Creek,  Buttfj  Coanty,  California 07 

Butte  Connty,  California 97 


Cable,  Deer  Lodge  Connty,  Montana 345,246,247 

Calaveras  County,  California 41,66 

California  Gulch,  Lake  Coanty,  Colorado 314,315,316 

California  Gulch,  Madison  County,  Montana 260 

Caaip  Creek,  El  Dorado  Connty,  California 57 

Camp  Creek,  Deer  Lodge  County,  Montana 348,249 

Camp  Floyd,  Salt  Lake  County,  Utah 269,279,280 

Camp  Telluriam,  Boulder  County,  Colorado 304,312 

CamptouviUe,  Sierra  Connty,  CaMfornia 07 

Cane  Gnlch,  Meagher  Connty,  Montana 259 

Caaon  Creek,  Ada  Coanty,  Idaho 203 

Caaon  Creek,  Boise  County,  Idaho 219 

Caflon  Creek,  Placer  Coanty,  California ..60,61,64 

Caribou  Hill,  Boulder  Coanty,  Colorado 443 

Carson  Hill,  Calaveras  County,  California 41 

Carson,  Storey  Coanty,  Hovada 148,163,191 

Castle  Dome,  Ynma  Coanty,  Arizona 353 

Cave  City,  Calaveras  Connty,  California 43 

Cave,  White  Pine  County,  Nevada , 192 

Cedar  Creek,  Missonla  County,  Montana 237,262,363,266 

Cedar,  Mohave  County,  Arizona - 351 

Central,  Colorado 284 
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Central  HiD,  Calaveras  Conoty,  California 44 

Central,  Humboldt  Couaty,  Nevada 190 

Cerbat,  Mohave  Connty,  Arizona ■ 35'J 

Cerro  Gordo,  Inyo  Connty,  California 24,30 

Clialk  Creek,  Lake  Connty,  Colorado 314 

Chase  Gulch,  Gilpin  Connty,  Colorado 290 

Cherokee  Flat,  Butte  County,  Californift 97,98,100 

Cherokee  Flat,  Clear  Cteek  County,  Colorado 299,301 

Cherokee,  Nevada  County,  California 67 

Cherry  Creek,  Madieon  County,  Montana ., - 260 

Cherry  Creek,  White  Pine  County,  Nevada 169,193,193 

China  Bar,  Kern  Connty,  California 35 

Chloride  Flat,  Grant  Conntv,  New  Mexico 338 

Chloride  Flat,  Salt  Lake  County,  Utah 377 

Churchill  County,  Nevada 134,1^0,145,187 

Claremont  Hill,  Plumas  Connty,  California 117,122,123,134 

Clark's  Creek,  Oregon S33 

Clark's  Fotk,  Gallatin  Connty,  Montana 259 

Clear  Creek  Couuty,  Colorado 282,283,286,294,295 

Ciear  Creok,  Gilpin  Connty,  Coloradcf 291 

Cleat  Creek,  El  Dorado  County,  California - 55 

Clear  Creek,  Humas  County,  CaUfomia . 119 

Coast  Eange,  Colusa  Connty,  Cahfornia 19 

Cold  Water  Creek,  Plumas  Connty,  California 117 

Colfax,  Placer  Conaty,  California K,67 

Columbia  Hill,  Nevada  County,  California , 94 

Columbia,  Humboldt  Connty,  Nevada 189 

Colusa  County,  Califoroia 19 

Comanche  Hill,  Deer  Lodge  Connty,  Montana 4. 348,250 

Concord  Valley,  Butte  Connty,  California 97 

Confederate  Gnlch,  Me^her  Connty,  Montana 237,259 

CongreeB  CaOon,  Humboldt  County,  Nevada 186 

Conner  Creek,  Oregon 232 

Connor  Creek,  Ada  Connty,  Idaho .- 204 

Cooper,  White  Pine  County,  Nevada ..- 193 

Copper  Belt,  Madison  County,  Montana _.         260 

Copper  Gulch,  Fremont  Connty,  Colorado 323 

CopperopoHs,  Meagher  Connty,  Montana 259 

Cornwall,  Nevada 427 

Cornucopia.  Elko  County,  Kevada , 467 

CoBO  Monntains,  Inyo  Connty,  California 25,28 

Coultervillo,  Mariposa  Couni^,  California , , 38 

Cunningham  Gulch,  San  Juan  County,  Colorado . 325 

D. 

Daily,  Colorado 284 

Darwin,  Inyo  County,  California .-. 24,35,39 

Dayton,  Storey  County,  Nevada 163 

Deadwood,  Plumas  County,  California 115,119 

Deadwood,  Sierra  County,  California i. 67 

Deer  Creek,  Nevada  Connty,  California 85 

Deer  Lodge  County,  Montana 237,245 

Deer  Lodge,  Doer  Lodge  Connty,  Montana - 248 

Deep  Creek,  Missoula  County,  Montana S66 

Delaware  Hat,  Summit  County,  Colorado - 317 

Del  Norte  County,  California 67 

Democrat  Mountain,  Clear  Creek  Connty,  Colorado 2?r,302 

Denver,  Colorado . . 288 

Diamond,WhitePJneCoutity,NeTada 192 

Downieville,  Sierra  Couuty,  California 67,104,105 

Dry  Canon,  Salt  Lake  County,  UtaJi 277,278,279 

Dry  Creek,  Butte  County,  California 98 

Dry  Gulch, El  Dorado  County, California 55 

Dry  Mayo  Gulch,  Summit  County,  Colorado.... 317 

Dry  town,  Amador  County,  California .. 52,54 

Dock  Creek,  Meagher  County,  Montana 359 

Dudley,  Lake  County,  Colorado 289 

Dutch  Flat,  Placer  Connty,  California 60,61,64,66,67,146 
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Eagle  Creek,  Union  Cormty,  Oregon 234 

Eagle  Gulch,  Pluiaas  County,  Caiifornia 113,114,115,119 

East  CflHon,  Salt LateCoanty, Utah 277,279 

Eean,  White  Pine  Coniity,Nevaaa 193 

Elaoriido  Bar, Mearfier  County, Montana ■■■... 259 

El  Dorado  County,  California 55 

E!  Dorado,  Oregon 233 

Eliza  bethtown,  Plumas  Connty,  California 123 

Elk  Horn,  Beaver  Head  County,  Montana 244,245 

Elko  County,  Nevada 132,134,139,141,144,145,191 

Ely,  Linoohi  County,  Nevada 195,4(33 

Emigrant  Gnloh,  Gallatin  County,  Montana 359 

EmniB  Hill,  Little  Cottonwood,  Utah 271,272 

Empire,  Colorado 234 

Esmeralda  Connty,  Nevada 134,139,140,141,144,145,363 

Eureka  Connty,  Nevada 133,139,140,144,145,179,191 

Eureka  HHl,  Juab  County,  Utah 280 

Eureka,  Nov atla 363 

Enreb  a,  Nevada  Connty,  California 86,87,38,94 

Eureka,  San  Jnan  Connty,  Goiorndo 284,334,335 

Eustash  Gulch,  Miseottla  Connty,  Montana 264 

F. 

Pale's  Hili.Plaroas  County,  California , 116 

Fish  Late  Marsh,  Nevada 458 

Flint  Creek,  Deer  Lodge  County,  Montana 248 

Florence,  Pinal  County,  Arizona - 344 

Forbestown,  Bntte  Connty,  California 100 

ForeetCity,  Sierra  Connty,  California 67,103 

Forest  HiU,  Placer  Connty,  California 67 

Fort  Snmter,  Oregon 233 

Fonr-Mile  Creek,  Bonlder  Connty,  Colorado 304,311,313 

Fox  Creek,  Oregon 232 

Freeze-out,  Misaonla  County,  Montana ., 266 

Fremont  Connty,  Colorado 282,283,294,322 

French  Corral,  Nevada  County,  California 67,89,95 

French  Gulch,  Summit  Connty,  Colorado ,.  317 

Frenchman's  Hill,  Plumas  County,  California 112 

French  Eavine,  Plumas  Connty,  California 114,115 

Fresno  Connty,  California 65 

FioBt  Creek,  Deer  Lodge  County,  Montana. 248,249 


Galena  Gulch,  Sommit  Connty,  Colorado 317 

Galena,  Lander  County,  Nevada .■ 173,189,433 

GaUatin  County,  Montana 237,959 

Gate  of  the  Mountain,  Meagher  County,  Montana 259 

Gem  City,  Union  County,  Oregon 232 

Geneva,  Clear  Creek  County,  Colorado 284,285 

Georgetown,  Colorado 283,284,289,295,296,297 

Georgetown,  Deer  Lodge  County,  Montana „^ 245,247 

Georgetown,  El  Dorado  County,  Califiwnia 57,67 

Georgetown,  Grant  County,  New  Mexico , 338 

Georgia  Guleh,  Summit  County,  Colorado 317 

Gibsonville,  Sierra  Connty,  Calif onua 103,121 

Gila  City,  Yuma  Connty,  Arizona ^ 

Gilpin  County,  Colorado 283,283,285,289,294 

Glacier  Mountain,  Summit  Connty,  Colorado 319 

Gtolconda,  Humboldt  County,  Nevada ,.  189 

Gold  Bluff,  Plumas  County,  Califomia 119 

Golden  City,  Colorado 934,285,287,289, 304,307 

Gold  Hill,  Bonlder  County,  Colorado 284,285,304,305,311,312 

Gold  HiU,  Nevada  County,  California 67 

Gold  Hill,  Storey  Connty,  Nevada - ,-  11 

Goid  Run,  Boulder  Connty,  Colorado 304,311,312 

Gold  JRuo,  Humboldt  County,  Nevada 188 

Gold  Kun,  Placer  County,  California 60,61,64,67 
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Gold  Ban,  Sninniit  County,  Colorado 317 

Gold  Valley,  Sierra  Conuty,  California 108 

Goodyear's  Creek,  Sierra  County,  Calil'orni a 105 

Gopher  Hill,  Plomas  County,  CaUfomia 117,118,119,121,122,123,127 

Grand  County,  Colorado 284,306,319 

Grand  Golch,  Washington  County,  Utih 281 

Grand  Island,  Boulder  County,  Colorado 304,306,307 

Granite  B^Bin,  Pluiuw  County,  California ; 113 

GraoitB  Creeli,  Oregon 233 

Granite  Mountain,  Oregon 233 

Granite,  Utah 279,2B1 

Granite  County,  New  Mexico 337 

Grape  Creek,  Fremont  County,  Colorado . 323 

Grass  VftUey,  Nevada  County,  California 3,67,69,72,^0,85,87,88 

Gravel  Hill,  Kl  Dorado  County,  California -.,,,, 67 

Gregory  Gulch,  Giipin  County,  Colorado .,  ,  291 

Green  Flat,  PlumaB  County,  California lltJ 

Griffith  Uountaiii,  Clear  Creek  County,  Colorado 302 

GrizEly  Creelt,  Pliunaa  County,  California 112 

Grizzly  Flat,  Little  Cottonwood,  Utah 276,273 

Grizzly  Hill,  Nevada  County,  Califoruia 67 

Grouse  Guloh,  Grnnt  County,  New  Mexico 340 

GrnbFl»t5,  PlumoB  County,  C«1  if omia 120,121 

Gunnison,  Colorado 284 

H. 

Hans  Peak,  Grand  Conuty,  Colorado 284,285 

Haskell's  Valley,  Plumas  County,  California 111,112,119 

Harris  Gnlch,  Madison  County,  Montana 260 

Hassayampa,  Pinal  County,  Arizona 347,343,349 

Havana,  Madison  Connty,  Montana aiJO 

Haiolt<in  Mountain,  San  Juan  County,  Colorado -..,,- 325 

Heaih,  Ada  County,  Idaho 203 

Helena,  Lewia  and  Ctaike  County,  Montana 237,254,258 

Hell  Caaon,  Madison  County,  Montana.. 261 

Hendry,  White  Pine  Connty,  Nevada 193 

HinsdaJe  County,  Colorado 324 

Hite's  Cove,  Mariposa  County,  Califoruia 38 

Hog 'em.  Union  County,  Oregon 234 

Homamsville,  Juab  Connty,  Utah 416 

Horse  Prairie,  Beaver  Head  Couiity,  Montana... 238 

Horseshoe  Guith,  Park  Connty,  Colorado 3dl 

Hot  Spring,  Midison  County,  Montana ,...  ^60 

Hot  SpringM  Valley,  Kern  County,  California .,,.,  35 

Howland  Flat,  Sierra  County,  California ,,, .  103 

Humbug  Guloh,  Grant  County,  New  Mexico 340 

Humbug  Creek,  Nevada  County,  Cllifotuia 93 

Humboldt  Basin,  Oregon 233 

Humboldt  Conuty,  Nevada, 135,139,140,141,144,145,185,190,411 

Humboldt  Guloh,  Summit  Co uoty,  Colorado 317 

Hungarian  Hill,  Plumas  County,  California , 117,122 

Hunter,  White  Pine  Connty,  Nevada 192,193 

Hunt's  Hill,  Placer  Connty,  California 67 

I. 

Idaho  City,  Boiae  County,  Idaho 2!7 

Idaho,  Clear  Creek  County,  Colorado 284,297 

Idaho  County,  Idaho 218 

Idaho  Galeh,  Madison  County,  Montana 260 

Ulinoistown,  Placer  County,  California 59 

Indiana  Hill,  Placer  Connty,  California 61,66,87 
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JohnBoa,  Sierra  County,  California lOg 
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Michigan  Bluffs,  Placer  County,  California 67 

Micbigan  Gnlch,  Grant  County,  New  Mexico 340 

Middle  Bar,  Amador  County,  California 45 

Middle  Boulder  Creek,  Colorado 288,307 

Mill  Creek,  Madiaoji  County,  Montana 261 

Mill  Creek,  PlninasConnty,  California U3,122 

Mineral  Park,  Moliave  Connty,  Arizona 352 

Missonla  Connty,  Montana 237,262 

Mohave  County,  Arizona... !!51 

Mokelnnme  River,  Amador  County,  California 45 

Mono  County,  California 33 
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Oiler  Bar,  Eem  County,  California 35 

Old  Alder  Gulch,  Madison  County,  Montana 237 
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Pinal  Connty,  Arizona 344 
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Pinto,  Wbit«  Pine  County,  Nevada 192,415 

Pioclie,  Nevada 363,415 

Placer  County,  California 58,66,68 

Placerville,  Boise  County,  Idaho 218 

Placerville,  El  Dorado  Connty,  California 67 

Pleasant  Villey,  El  Dorado  County,  Caiiforaia 55 
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Ward,  White  Pine  County,  Nevada  ■ 193,194 

Warm  Spring,  Madison  County,  Montana 263 
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